A,t
d

at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

101

DR. ZIVIN: Okay. ©Now, I would like to

know what criteria you would have for failure of

[ surgery.

DR. FUTRELL: The issues of failure of
surgery are not going to happen--it doesn’t come up
very often because weqh§V¢nﬂtmd9Q§W§H¥96rY on a lot
of these patients. ButﬂwheﬁwI,WQntubackwﬁéuUp@h%inww
'97 and the PFO issue was kind of coming of age, I
sent a totalfofuabputwtgpwpatiéntS"to surgery.

One of those patients had a failure of
surgical closure and hadmtéwbemreoperated- Now,
the failure‘pf‘surgical‘closure,inmthat particular
case was defined thatvshe was out in her yard--said
that she was working in her yard, felt a pop, and
all of her symptoms that went away when’her PFO had
surgically--post come back.,

DR.WZIVIN; "With dge“respect, I‘would
prefer not to discusswangcdgpsgawmIMwoul@Mprefer to
discuss data.

DR. FUTRELL: So;thgauci,ax,t:,a,,,.x:.,w,n&z._t.h,s'atﬁ’t.:,,,..’s_,l.:g_,e,\J;A».z,,cf:\..s”.w
put on the TC-- | |

DR. ZIVIN: That was one patient. I would
prefer to--— |

DR. FUTRELL: It is the only surgical
failure I héve had, JuStiﬁ, It is the only one.
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Out of ten patients, I have one failure.
DR. ZIVIN: So, obviously, you don’t have
statistical data to prove that your therapybis’
better, worse or the Same‘aﬁ,doipg,nothing.

DR. FUTRELL: We know that patients are

the complications of heart surgery are. We know
about the cognitive complications. We know about
the expense.. We know that patients with PFOs are.

having failures with,medical_phegapy and those

or to catheter closure. . ..
DR. ZIVIN: Do we know that patients who

Jare having PFOs“are,havingkcomplications?

DR. FUTRELL: Of surgery?

DR. ZIVIN: Yes.

DR. FUTRELL: We havenfﬁjddne;thepsémg{j.
degree of neuropsychologida} testing for the PFO
indication. Those are pump.studies, general pump
studies. - |

DR. ZIVIN: You had in your data something
like 25 percent of patients:had;CQmplications due
lto surgery.
bR.,JENKINS: ,iimkso;;yz
DR. ZIVIN: InLYOuf data?\ydu proposedr——
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DR. JENKINS: These patients did'haVéjh
surgery. |

DR. ZIVIN: At various different levels as_
25 up to 80 percent of the patients had
complications as a consequence of surgery.

DR. JENKINS: i’@ksgrry? None of the
patients presented to you hadMsurgery.k“None.

DR.:ZIVIN: Then Who;get the closureS?

DR. JENKINS: I’'m sorry? This is a
percutan‘e{ous‘_ -

DR. ZIVIN: What I:am saying is

| approximately 25 percent, in some cases up to 80

percent, had complications as a consequence of
device placement.

DR. TRACY: Can I just clarify? I think
he is asking you about the patients that you had,
trying to make a'comparison between what _would have
happened in a surgical group versus what happened
with your percutaneous closure dev1ce and he is

reporting what he belieyeskis your complication

rate from the percutaneous.

Am I getting that correct? So a
comparison between percutaneOus‘closure
complication versus surgical closure complication.

DR. JENKINS: I think that seven of the
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1 |patients in the pivotal cohort, or 14 percent, met

‘ !2 the safety definition foruthe,stﬁdy of'haﬁing had a
3 fmoderately serious or a seriouswﬁyﬁd,attributéhlqw

4 Jlby the safety committee;to ﬁhe”dévigewqr the

5 §implant procedure or to the catheterization,

6 fitself.

7 So I am unclear as to where the figure of

8 [[25 to 80 percent is ffom.

9 DR. ZIVIN: If you look through your data,
10 you will find it. But,wwhat’f;gg;ion of
11 j|age-matched patients had“complicgtions as“a,result'
12 |lof medical therapy? ’

13 DR. JENKINS: I'm 3orry?

14 DR. ZIVIN: What percentage of patients

15 Jage-matched had complications of medical therapy

16 J|during that same time period.

17 DR. JENKINS: Age-matched?
18 DR. ZIVIN: Yes.
19 DR. JENKINS: I am not following. You

20 |mean you would like to See‘the,failures,of medical
21 YJtherapy stratified by agé?'

22 | DR. ZIVIN: No} I want complications of

23 | the therapy,;not failufés df;thertherapy,vbedause
24 |then we will get, under the next question, what

25 | fraction of your patients would, over a long period
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of time, have strokes. You followed them for six
months.

DR. JENKINS: We followed the pivotal
cohort for median of 6.5 months.

DR. ZIVIN: Okay.

DR. 'JENKINS: Your question is?

DR. ZIVIN: I want to know what fraction

of the patients were injured by therapy, by your

{device placement, and what fraction of the patients

were injured‘by medicalithé?aPY’dUring that same
period of. time. You told me What the;in9idence of
strokes was in treated pétients with medical
therapy. T want to know what the comparable
patient size population of device-placed therapy
would also have as complications over a comparable
period of time.

DR. JENKINS: Could we go back to the
slide of the patients, the ac;ualmqomplications
that occurred? T think that would be the easiest,
the primary safety outcomes slide from my |
presentation which lists all of the complibétionsf

DR. ZIVIN: I WééfﬁSking fbr efficacy, not
safety.

DR.GJENKINS; You-ére definin§
complication s part.of efficacy? 1'm por#y; we
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didn’t collate the data with complications defined
as part of efficacy.

DR. ZIVIN: Okay. So you have evideﬁqe_of
| safety but not efficacy. All medical devices are
required to prove now béfh a bal@néekaEWQQ&;ﬁgggtY
and efficacy. -You,are”app1Ying fbr a,standardﬂthat‘
requires evidence of safety which you are not clear
IJabout and efficacy which you have no datgigbgup
whatever; is:thaﬁ correct? i

DR. JENKINS: I would not agree with that
statement; no. k

DR. ZIVIN: Tell you how you would agree
with it. ‘

DR. JENKINS: I,thinkdthgtmwe;did§§hgwwyou
efficacy data.

DR. ZIVIN: Please show it to me.

DR. JENKINS: Couldﬂwgygbkback and show
“those”slides‘to_the primary efficacy‘outcome data
slide.

[Sslide.]

These are efficacy data uSing closure
status as the measure of efficacy.

DR. ZIVIN: I want to meéﬁurﬁgigmﬂswa;m_“
"function of strokewrapqa@_”m;,_wﬁy

DR. JENKINS: Thenfgo fprwafd tb‘tﬁé ’
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secondary efficacy Outcémefdé@éA  fff7f ”w“'“W“”Mw

[slidew] |

These are effi@acy butcémé4as5essménts\9f,
strokes. These are difficult to benchmark in a
study without a comparison cohort. Therefore, we
provided theuexpeéted stroke rates as shown on the .
following slides.

DR. ZIVIN: Why wasn't a,comparison group
chosen as a comparison group? For example, it is
unethical to,withhold”axformw@wpherapY’either
anticoagulation or aspirin from such patients.

DR. JENKINS: I’ﬁ,éorfy;‘lfm;ﬁot
following.

DR. ZIVIN: All of those patients should
have been, aécording toicﬁrfent guidelines, either
been on aspirin,orVantigoagulatiqnfy

DR. JENKINS: éight;‘ 

DR. ZIVIN: You said you didn’t have a
comparison group. Where are they?

DR. JENKINs;‘Hgﬁquu ghgwiwacpgally;~é~w
slide that we showed,earlie;7f>g

[Sslide.]

--we do show théymédi?&tiQnS'thatqghe,, M

patients were on at the entry to the study. The
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medical therapy by their physicians at the time of
entry to the study.

DR. ZIVIN: And then you did not, then,

continue on with another arm of the study to show a

parallel comparison betﬁeen:the patients who
remained on the‘medigal¢§h§tapy versus your device.
DR. JENKINS: If I could just make a
comment. I think it is pretty cleaerrémrPhe data
that has been presented that we have been clear
that there was ndwcpmparisoﬁ,arm{ 'A
DR. ZIVIN: I unde:spand_tb@tg_‘

DR. JENKINS: So you seem to be asking why

fwe didn’t do that.

DR. ZIVIN: That’s right.

DR. JENKINS: It is a study that was
designed as a single-arm trial with a
judgment-based entry criteria and a structured
follow up overseen by aﬂsafgty:cdmmittee and a core
lab from its inception.

DR. ZIVIN: ‘YoUr_tfial%represents a
history of clinical—trialAdﬁyglgpﬁéﬁf“ndt”the_
future. What you were pro&ing was that ?ouf'device
closed a lesion safely, or at least moderately
safely. You did not,ShQWchQLMYQur therapy was
better than best(medicél%ﬁhﬁ?apykfof'this
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condition. Qﬁder thQSefgiiéﬁmst3g¢es; IWééé nQ’
indication for believing'that you have proven that
the device is useful for anything.

DR. JENKINS: Just to point out, less than

one year ago, this similar type of data was used by

this panel to grant a PMA approval for VSD.

DR. ZIVIN: ThékﬁaQtwigwghatW;h¢MEMAmwMWMMM;;
approval may have been on a different standard than |
we are trying to achievg,to@aY{,,
" DR. TRACY: I think we need clarification
on what is required from the FDA for approval of a

device.

DR. ZUCKERMAN: Right. First of all, a
reference was made to the PMA approval one year
ago.

At that time, a similar type device was
being brought before this panel for a different
indication. It is,ygrylimpdrtant to stress that; a
|different indication. The standard of evidence,
however, remains the same. It is a relative
assurance of safety and efficécyf

Of course, we always read those

definitions into our record at the end of this

panel meeting, but it is important to note that

efficacy is also required for PMA approvalyas:k"
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opposed to what is required for HPE<§9935V31~
DR. TRACY: Anything else?
DR. MARLER: Can I follow up? The reason

I was talking about the indications for proposed

use is I wasitrying;to fql}quyour set of logic. I
think your argument for;effectiygpgSg, essentially
your primary outcome was)it‘plugged the’hole uﬁ'and
it did so very well.

The reason I am--and then the logic is

that the stroke that is presumably caused by
something going through that héié i§ §revéﬁted
because the hole isupluggedLup.‘ It is pretty

obvious and intuitive.  But the problem is that

| when I look at the literature about PFO it is not =

really clearly documented what the association .
between PFO and stroke is.

Is it related to other factors? Is it an

entirely independent risk factor? In some cases,
it seems to be. However, I guess we are going to

have to disagree about your indications for

proposed use but it seems to me a large number of

the patients who entergdeARssganéwwepgﬂfqugquQW,@_r
havewPFQsmaﬁgﬁx;haiiﬁgjan,OFiQiﬁa;;ﬁtere'ﬂwould’
have been eligible.‘; |

Yet, in that case,fthe'incidencemgiwgﬁﬁgkghu
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was similar in patients with PFO and without. So,

it seems to me that there isn’t that much evidence

that just the presence of the PFO, itself, is the

entire source of the risk of the stroke. . ..

To me, that argues more strongly that you
prospectively define exactl?ythe‘subsetkthatkyou
talk about when we are trying to get the.
indications defined, and compare the two groups
with or without closure.,

Do you have any——hew do you address that°;
DR. FUTRELL:_‘Actually, I think we —
probably agree onrmore thlngs than we dlsagfee"
Let me see if I can explain it in a way that
illustrates that,

First of all, just aepointﬁof

clarification. Iwwas,nctsinvoived inwthis“trialwoﬁ“‘

the patients who were presented,tqday. I have been
sort of an innocent bystander who has been taking
care of patients in clihiciandwhaswfpugd\patients
with presumed paradoxical emboli who were failing
medical therapy.

My option,has;beenwtg“sendvthese people to

surgery. I have been waitihg, just hoplng the

catheter devices would be safe to place and would
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close the PFO. So I have looked at the study from
that perspective, £6 Say ard these PFOs closed and
how did these patients do as far as outcomes. .

Then this has been followed up with my own
experience with the center, with our imtervemtional
cardiologist, Sharon,Soténsqn/'whofhas placed about
forty or fifty of these devices,‘sqmekof whiqh_have
been in my patients. So that is the way I come to
this meeting. I am not’vesﬁed inWthéMfriai: Pef
“se, other than to see if I have an option for my
atients. IO e ; S

So my situation is that, as we see these
patients, thgy come into cl}hic and they’are in
their twenties and they are inktheir thirties and
they have had a clear?cgt stroke. It is

unequivocally a stroke, clinically and by MRI.

They have recurrent events on medical therapy.
They need an option.

At this point in time, in the majority of
stroke centers in the country, thekoptionV¢f‘a
catheter closure is not there, so the only option
l for these patientsviS”Sprgical lesure.‘ My purpose
in being herg”is to try énd'make thé céthepgx_
option more widely avaiiabiépbyt@inﬁﬁxﬁxémﬁly

| controlled circumstances. .

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
Washington, D.C. 20003-2802
. . (D09 BAC-GLEE 7




at : 113

1 That' is the reason for trying to put

2 |conditions on who is to be a candidate for closure.

3 [iWe are not trying to see we havé'proven

4 Junequlvocally w1th a controlled4tr1a1 that PFO

5 fclosure is a good thlng, We are trylng towsay, we

6 ||have a populationkof,patients that are difficult.

7 || They are not responding to”medi931~therapy.‘ We are
8 "closing the PFOs, not having recurrent strokes

9 [thereafter. 1Let’s widen the indications but I

10 agree with you absolutely that this trial does not
11 |lanswer all of the questions.
12 | It doesn’t even answer the majority of the

13 |questions. But it says, I, as a clinician, have a

14 |safer option than surgery ndw;"That is what it
15 ftells me.

16 DR. MARLER: But the only data that I can

17 Jsee that is consistently and prospectively

18 developed, very surprisingly; I think, to%evefyonek
19 Jinvolved shoyed:tha; ;h?re Qas_li;tlg_diﬁferﬁqcehm
20 |between stroke patientS“With andiwithOut a PFO]WithU‘
21 regard to recurrent Strgke rate, which means that

22 there needs to be a better understanding of the

23 |Jpathological process and it does not, apparently.

24 Recurrent stroke,iﬁ patients With PFO does

25 |lnot seem to deal entirely with Ehéiexistence“of‘the
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PFO or not.

DR. FUIRELL: '¥athinkaY°Vwa?e_a??9l?telywm”
ignt. 1 agree SHEHAT b e e el b

DR. MARLER: Wouldn’t a better controlled
situation that you are desc#ibing be a clinical
trial, itself, in exactly the subpopulation you
defined, not some very large broad category of
patients in which thefbéﬁeﬁitWQf;QlQﬁing PFO, I
think, has been seriously qﬁestibnedwby a 1ot of
eople. R ; ;

DR. FUTRELL: I think we would have some

ethical dilemmas in randomizing a patient with a
PFO, a young patient with stroke and PFO, to
medical therapy when that patient'has already
failed medical therapy. I think, ethically, we
couldn’t do that.

DR. TRACY: Can we move on to Dr. Bailey,

please?

DR. BAILEY: I have a number of comments
and questions. I guess I do have a problem with
language distortion in calling thé”primaryf—l think
the label of the primarY'endﬁoin€ hétévQéé
reduction of embolic riSkQ iI think’it,éhould just
be called closure;gf the,hole, as was pointed out.

The data presented this morning relating
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2 cohort was cémpared to the’underlylng‘tisk 1n“éa/

3 population; i.e., patients Qut;inmthewqommgpity. I

4 think the purpose was to try to show that the risk

5 |had been reduced to that level. ...

6 But I would like to see an upper

7 |confidence limit on the relative risk compared to

8 [ the population; My gﬁess is it is;rathe;thighe

9 |The point is not that you can’t show it is higher
|

10 Jjthan the population at,large; Thekquestion,iskhave

11 JJyou reduced it from what 1t would have been.

12 I accept the fact you don t thlnk you can

13 Jfind adequate data in the literature, but I think,

14 if you are going to show a comparison, it dqesn’t
15 |do any good to show that you‘don’t,have‘enéﬁgh

16 [power to prove that it is worse than the ambient
17 frisk in the population. You need to show that it
18 has been reduced.

19 So maybe I wil1IstQp‘and just 1et’you  )
20 "address that. !

21 DR. JENKINS: Actually, my colleague, Dr.
22 JGauvreau, I am hoping,,wili:be,able to address that
23 |question. HQWWQQ~W§N99F’h???  | |

24 DR. GAUVREAU: I'm here~Jf__,fwﬂjwf[W_pg

25 DR. TRACY:;'I am g01ng to ask you to
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wﬁ&ér are talking td.
3 DR. JENKINS: I had made your disclosure
4 for you earlier, Kim, before yourfpresentation,
5 ' DR. GAUVREAU: Okay. ,I ém,Kimberl§9;§MWM ﬁ

6 |cauvreau. I was the biostatistician who worked on

7 flthis trial. My understanding of the questioﬁ

8 |lwas--it is a little bit difficult

o hear, but the

9 |question was about confidence limits on the

10 “comparisqn to the general population cohort; is
11 {that correct?
12 'DR. BAILEY: That’'s right. |

£~ 13 DR. GAUVREAU: We did have sufficient data

R 14 |from the general population to actually do that.
15 ||lAll I had were age and gender-specific drug
16 incidence rates. So, instegd, I'chose‘to put the

17 ||confidence limits around stroke in our cohort and

18 |compare that what would have been expected and

19 eXPerience‘the\incid@ncﬁwxaﬁgﬁgéﬁwgggwgeneral

20 |lpopulation.

21 DR. BAILEY: I think your expected numbers
22 ||were something well uﬁder~1} cofrect? |

23 DR. GAUVREAU: Right.

24 DR. BAILEY: If I am not mistaken, the

25 |upper Poisson confidence limit in a group would be
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about three events. So, in other words, your upper

limit on the actual risk of stroke i

DR. GAUVREAU;T_Ehatféwgiéht. We,05servéd
0, but the ccnfid&ncegi§§¢¥$%%MW§§%9TFQVijamﬂw%kmm
‘ : « -
| DR. BAILEY: Okay. So, 3.7 divided by the

expected in the population woulc e your upper

confidence limit on the relative risk. . =
DR. GAUVREAU: It would be close; yes.
DR. BAILEY: Whighwiﬁ;QQQRPWWhiEfu5°'“190?;‘ 
DR. GAUVREAU: 1I @gnft digagrée thét the

confidence limits are wide because of the

lrelatively small sample size. |

DR. BAILEY: So you haven’'t really

demonstrated that the risk is not different than it

is in the population. Ygu,hayegjust shown that you
don’t have power. o B

DR. GAUVREAU: I mean, we have shown with
the information we have that our piv°t3¥UQQh9¥§,

that the incidence of strokes does not look worse

than the general popul@;iqpfﬁm;_@ean,”we did not

see any.

DR. BAILEY: What about the four events

that did occur? I suppose there isn’t population

,‘data on that type of event?ﬁ‘
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DR. JENKINS: He is talking about the
transient évehﬁs;'xiﬁﬁ o PR
DR. BAILEY: Yes.
DR. JENKINS: I think the answer is vyes,
there really‘aren’t,good population data. Also, I

think that, as a measurgmgnﬁ¢§§91}‘transientkevénts

are a little bit softer as far as the reason for |

occurrence of events and stroke. So, actually, I,

personally, prefer the é?rokéidﬂt@@@?rdﬁtéweYéﬂwwgwxw
though the numbers are very small and that does
make the math more difficuwlt. ...

DR. BAILEY: However, it is possible that

,“those four events have the same mechanism, the

mechanism we are looking for. So at 1east those
are four events that_wq;gnnppmprévented by closing
the hole.

I would really ask to separate the two
indications--I mean, the two indications of the
shunt leading to hemodynamic or desaturaﬁipn]versus .

the embolic event risk. It seems to me this is two

totally different reasons and to pool them is,

like, you are‘borrowing‘the gloss from the shunt

i . . .
group to say that the whole group is benefitting.

I think we reallyvhave”tqwta;k‘ébQththgﬁgwm

two indications separately. It seems to me it is
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very logical that closing the hole, if the reason

for the orlglnal event was . dn’ embolus through that

hole, then 01081ng the hole should have 100 percent

effectlveness forw;hatngghgn;smjthh_wm,hwnmemwhwﬁ_
Obvieusly, at least 60 percent to 70

percent of people with cryptqgehiq etrekes don’t

have PFOs. Therefore, there must be lots of other

unknown factors out there that are causing

cryptogenic strokes. And many people are walking |
around with thesé PFOs that aren’t having strokes.
So it is reasonable, I think, to conclude that at
least 50 percent, maybe:more,‘pfvgrygtqgehic
strokes are not caused by PFOS k

Stlll, 1f some of them are‘and _you can’t
identify which ones are, lt,,ls, concelvable that
closing the hole will reduce the risk of strokes,
but the problem iS‘hOW;muChp I think that is where
it is the cost-benefit tradeqﬁf&that,is_aﬁhisaﬂﬁt,_
here. We don’t even have any idea whatﬁthe’benetit,
is. All we can,measurehisuthemriQK&wt

What about surgery? I can appre01ate that
you have a dllemma if a patlent is clamorlng ford
surgery. They want to\feelyl;ke they are safe. If

they have surgery, then they feel safer, but we

don’t know how effective that is. I guess, if you

MILLER REPORTING COMPANY INC
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have a procedure that is less toxic thar

and it has the same unknown benefit, maybe very
small, it is better to have that. ... .
" V.S s : ;

But is that a good reason for doing it? I

think we-need,atrandomigedjtriélwandleégnﬂﬁwﬁéﬁww, 

why you can'’ t randomlze“people glven the

“uncertalnty with respéct to what theyéos;wbégéf1ﬁ % 
tradeoff_iswhereq,;Thaﬁggéxﬁwgﬁﬁﬁﬁéﬂiy'
complications of all”théﬁeN@iﬁﬁﬁggéﬁwﬁﬁyé§egieé-
What about anticoagulation? What should
you do after‘you close the hole? Given that the
PFO was probably less than 50 percent likely_to be
the cause, even if it is,cryptogenic; how do you
know how much coagulation, whether'tb uée
anticoagulation arm. There should be three arms of

a trial. You should have c¢closure with =~~~

enticosguiation, closure withous snticosgulation.
land nothing, or anticoagulation alone.

R. KULIS: Anne Kulis, again. I would
like Dr. Kathryn HaSSeli, a hematologist invited
| expert, to address that issue.

DR. HASSELL: @ Good morning. I ém;Dr.

Kathryn Hassell from the University of Colorado. I

am the region’s clotterjfiffyou‘will. _NMT is

sponsoring my trip here today and covering my
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expenses and time away from practice. I have no

other financialwintsxeagawmmmwwmwm;_ﬂmﬂmwmmm_MwWwww
This is an ongoing struggle from a
dhematologlst perspectlve k{These are people who
have strokes; By deflnltlon, they havekm;%
blood-clotting disorders. gew,kImmight not be able
to name them. I might not be able to tell you what

polymorphism they have, but, as opposed to the

millions of Americans that have been discussed who

Hhave PFO, these people are diffﬁﬁeﬁgmﬁgmﬁhQWAwm*-W_“u
The hematologlst s perspectlve 1s thatV

they have somethlng stlckler about thelr blood

“evidence the fact that they get better on

anticoagulation and risk reduction is observed. .

However, anticoagulation is imperfect and they have

“an additive risk factor of a structural hole in the

heart where a small venous clot can become a

devastating stroke.
I Anticoagulation caﬁebgwéyﬁgﬁgmawmlmwi
noncompliance or due“tgyye;y avid hypereoagulable
states, a prothromboticwwiliginsuﬁﬁicieqtly control

that risk. So, just for perspectlve, as I address

the issue of cllnlcal trlal dev1ce closure in a

patient who has demonstrated thei

hypercoagulability by virtue of making a stroke

MILLER REPORTING COMPANY INC
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will reduce one mechanism of stroke. ...

As has been aﬁk&ﬁ%%@dged by this panel,

)ihtuitively, that 1s absolutely the case It is

“necessary in some patlents, and we don t know 1nv ¥,
whom, and clinically we cannot tell 1s 1t‘
sufficient, I think, is theilssue that has ]ust
been raised.

With regard to randomization, you have

heard already the complexities of anatomical .
defects so one would, then,‘need'tb consider

randomization_not;withwFhregwagm§w99§g¥%§5%;Lww.,M-

stratification in each arm with those with a

tunnel, those with a aneurysm, those with a simple
ldefect perhaps based on number of bubbles they

cross, the degree of shunt and, perhaps, even

n.

| incorporation of desaturation as i of ...
degree of shuht.

Imagine the study.size necessary to
IJcomplete that study in a way that thlS panel would
believe statistically makes a dlfference | Further,

which anticoagulation would you select? Within the

next two to three years, there will be another oral

anticoagulant available. Around

time of the

procedure, there is bridging With‘hePéri3;¢r

without, with low-molecular-weight heparin orx

MILLER REPORTING COMPANYLJINC,
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without, bridging to'coumadipforfgiﬁPiY’cbvering
around‘theMEimﬂméﬁwghégéféééQQ?éh;; ﬁw |
The point is we are at a point where
clinically we are relying on the judgment of the

physician caring for the patient asHWaswdQQQ”inwth?w

post-procedure anticoagglat;on_bage@WQQ a.
individual highly heterogepgqu p§tient prulationy
I, as a person who Wdrk$ in,§th§¥$a,9ﬁJ¢w,_
clinical researchwin“;hégmkgséﬁ, caﬁnot_conqsive_0£
a study design that wOulgwggprgpyiépgly raﬁdqmize
amongst variables thgtiWgulqﬁ;gyg;yg_anythiﬁg‘lesé
than several hundred thousand patients in order to

answer the anatomical issues and the =~

anticoagulation issues.
What the pivotal study did was simply ask

clinicians who know their patients to say, you know

what ; devicefclosure.iSWHQPQﬁﬂﬁéiCien?um,I;amm99ing
to maintain warfarin therapy, which was done in 20
percent of this cohort versus, I think, really,kthe
issue was paradox1cal embolus ’,I cén’t fina’
anything else 1nclud1ng calllng my frlendly
hematologist for an assessment of
hypercoagulability and,asgé;}nwwéi};?ﬁfﬁéﬁé;fuw,

I would‘submitwgéwyou that\thekphysicians

735 8th Stree
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in the study did a great job because in this

thrombogenic group of folks, only one person had a

‘thrombus out of 49. I would have predicted it to

be much higher based on what I believe to be true
which is these people havé sticky blood because
they made a thrombus.

So I think it would be extraordinarily
challenging to devise ajétudylﬁhat would be powered
sufficiently to answer thefcompléx inteiécﬁions
that this cohort representé! |

DR. MARLER: So, I get back to my
question. What is_this;cohéﬁ§? ;

DR. HASSELL: This‘¢ohort is a
heterogenous group that;is ¢harécte£izéd'by'
basically three things. One is the pers¢n”who‘has
a shunt. I would agree, in’terms of analysis, one
would dispense with those is the way i think’of it
as a hematologist»becauée they ha&en’t demdﬁstrated
thrombosis vyet.

The second are persbnS'whd had, by
characterizati@n_pnqthﬁgﬁliégHyou havé seen,
recurrent thrombotic eveptsé There wefevsix of
those. The third are.persbﬁs'whb”have k
contraindicatibﬁskaS‘pefceived”by their care
providers to;antigcagulaﬁioﬁ”théréPY”WhiCh distinct
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from WARSS in which the inclusion criteria meant

you need to be a. Coumadln candldate

As you see. deplcted on that sllde;-I
apologize, I should find you the,numberefthey talk
about a person_whose“liﬁestyle‘preciuded“warfarin,
therapy, who was difficult to control warfarin
therapy, who had other contralndlcatlons‘as:ﬁ,@ww~wm
perceived byithe care prov1der and the patlent to’
chronic anticoagulation.

DR. MARLER;H“pg_yeu;think'WarfarinMWQﬁk§hmw
better than. asplrln in these patlents

DR.;HASSELL:,_L,hel$eye,‘theoretlcally, as
a hematologist, that ifﬁatnisegewtgdey is wvenous
thrombosis croeeing a septum and causing stroke,
that aspirin unequivocally is insufficient to

control paradoxical venous embolization because it

does not control venous dlsease

I think, in terms of the WARSS data,’as
you allude to, or this group’;h‘pert;eulet( thet
they are lumping people’tegetherhWhQ‘clea;ly have

venous thromhotiewdiegrdeggwthat,we_can(tQYet

identify, persons who have other vascular risks and

persons who have arterial risks. ...~~~

I think until we better define what the

"MILLER REPORTING COMPANY, INC.’ R
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mechanism of stroke is, we are left with broad .

generalizations. But, for persons who have

paradoxical venous, embollsm, there is no. doubt 1nﬂ

my mlnd that warfarln 1s better L/The problem is we'

don’t know who is paradoxically embolizing.

DR. TRACY: Dr.tséiiey, any Additicnal,
questions? N ‘ |

DR. BAILEY: I dldn t understand exactly‘
what the reason was._ why it would be so compllcated
and require so many pat}ent§ to demonstrate
reduction”in>embgligwgiékwiéwéwhi9ﬁ4riék group.
Why does it require hundredg“offpbpueandswqﬁwW
patients? Do they have high risk of embolus? If
they have a highwriskyoﬁsstgoke,‘and’if;there
igs--if PFO is the primary cause and you‘reoruit
cryptogenic stroke patientsiwithiahPFQ}'itmshould
abolish stroke. So it should be very, very easy to
see that in a;randqmi;@émapndY“

DR. HASSELL: Yes, althoﬁgh, Dr.-Bailey, I
think.what,wetare,prying“toddo is we are trying to
identify persons who are. approprlate for closure,‘
that is to say, there have clearly been deflned
espe01a11y s1nce the WARSS data, persons who area
thought to be at hlgher rlsk for paradox1cal

embolism or evenwformanionmoﬁwglgtmwithin,the;r
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PFO.

So those ‘are. persons ‘with long tunnels,

persons with redundant tissues and atr;al septal

aneurysms. So I suppose one could concelve of,
perhaps, two or three groups, then, a small shunt
with few bubbles that cross, a shunt that is

characterized by a'largé'hﬁﬁbér‘Oftbubbleswthﬁp_u

cross and then one with complex anatomy, and then
randomize each of those groups to chronic warfarin,
perhaps to aspirin, as semeene‘negwjnst alluded to,
perhaps, or to closure.

So you are looking, then, at six
groups--or have I got my mathkwrQng~—nine groups; I
apologize. |

DR. MARLER: So, if you don’t know thqhwu
of these groups the treatment is effective in now,
I am confused how you can advocate its use. .

DR. HASSELL: If you are referring to
closure, I have no doubt that there are persons who

make venous thrombi that are clinically otherwise

unimportantwif,theisteptum;is,elosed; that is,
they go into the‘lungs,‘theyweteJSC;eenedsoutwanﬂ,
1ysed,by»the fibrolinie systemkin_the lungs, tnet
when they have a patent foramenel”yal;ey,

especially with complex anatomy or shunt, become

735 8th'S
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potentially devastating;Cérebrovasqular evggts,ﬂ
That is obviated.by.qldsqre} It Cannotf
occur when CIosuremisfﬁﬁﬁﬁggiYQ&MMmy_,;nk

DR. MARLER: ‘But) by testing each of the
selection_cr$t§xi§w;amggﬁgparate ##ial, isn't;that

expressing a lack of confidence that you know who

to select that you think will benefit?

DR. HASSELL: I am not proposing a trial.
I think the issue is if you want to answer the
question of who is most likely--see, I think the

potential warrants, in a low-risk procedure,

obviation of a route of stroke. But I was asked to.

address the issue of clinical trial.

- To answer the,question scientifically, one
has to address each of the potential variables, as
has been,suggested by the baheilwwimégﬁia £¢£Ma§; 
such a trial.

DR. BAILEY: And why not

DR. HASSELL: I would not do such a trial

lbecause I do not believgwtbétuyou‘cah‘get

gsufficient numbers of patients to answer the
question to the satisfaction of the issues raised.

You can’t angwer-- =

DR. BAILEY: Aren’t we anticipating a huge

benefit in reduction o i
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DR ‘HASSELL We ant1c1pate a beneflt in

reductlon of stroke because you eradicate one

mechanism of stroke. That, in mind):juStifies the
procedure.

DR. BAILEY: But, if it is a huge‘benefit,
then a small sample size'iserequifedw”“'”

DR. HASSELL: EVen if it is a small
benefit, and I don‘t knewﬂhow;to eStimate‘that‘
because I can’t tell who is paradoxically
embolizing. k

DR. BAILEY: If it is a small benefit,
though, then you have to weigh it against the risk
of the procedure

DR. HASSELL: That ;s eereet.

DR. JENKINS: There is one other issue
with the trial design, I guess, that I wouid just
like to point out because I think it is pertinent
to the way we‘presented;the;infermationf J;’think
the typical trial that is being contemplated takes
patients who seem to have a high attributable risk
of their stroke from their PFO and randomizes them
to medical treatment oruto_deviceﬁclosure”éhd
follows them for 24;mon;bs’endecogﬁts_st;eke,retes
over the 24-month period.

I am sure it iSjbeégusgwgfumy pediéﬁriciah’
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bias, and I will not apologize for that, thinking

about this more in young patients rather than in

old patients, the healthkstiﬁqs‘¢f“thqse;patieﬁts

at the end of that 24-month observation period, in
my mind, is really not the same.
One group of patients will have

accompliShedﬂclgsgrgwofygheir,PE9 and_wil1,?S,}ffgwm¢

with the rest of their medical-health state and the

other group of patients will still have their PFO

Inellpﬁﬂ;uwgmmmhwwume,- A

One principle of randomized trials is that

the outcome assessment at the end of the ===

observation period;has,pgwbémsquiﬁalentQ ;At;le§s§w
from a pediatrician’'s pbiﬁt'of view, with 50 years
Hor more ahead of these people, I do not see those
health states as equivalent.

Oon the other hand, to deal with the issue
Hof baseline risk, appro?riately from a trial-design
point of view and all the multiple confounding
factors, randomizationwigugkggg%y the correct trial
design to balance the two §roups out. So I find

| the whole discussion very problematic from a

separate point of view than what_has just been told
to you.

| DR. BAILEY: I'm sorry; but I didm’t
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follow what your problem is with the health status,

again, at the end of the

DR. JENKINS: Because T

o not see, as a -

pediatric, in a young person, at the endwofggw}m‘;
24-month observation period for a trial, if one

group of patients still has a PFO and is still on

medicine and has the additional ongoing risk for

the rest of their life from that state to be

equivalent to the closure arm.
So, to me, thetonly two--
DR. BAILEY: But you are assuming that the

risks are worse in that group

DR. JENKINS: I am, assuming‘that‘ at the

beginning of this trial, someone thought you elther
needed Coumadin or aspirin pryyou‘needed,to;have,
your PFO closed; that’s right, that you could

create entry criteria such that you would get in.

..BAILEY: If PFO is not the only reason

for a cryptogenlc stroke——let s say, 50 percent of

the time it is the CauseWMggww;NM_wugg-;;ﬁwﬁw<m,,;
DR. JENKINS: That’s right.
DR. BAILEY: Then what gives you the right
to withhold anticoagulation after closing the PFO?

Why shouldn’t those patients be on anticoagulation

if they have had a stroke.  We don’'t know that
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Washington, D. C. 20003- 2802

(202) 546-6666




at

10
11

12

13

14
15
16
17
18
19

20

21

22

23

24

95

132
fixing the hole, plugging the hole, will solve the .
problem.

DR. MARLER: I thought we just heard that
b e e PR R e T
increased risk of thromboembolism.

i DR. TRACY: The unaddressed issue is the

indication‘forwahticoagulation‘follow;ng closure of

the anatomic defect. How was that determination

lmade? There were. eleven patlents that had some

definite contraindication to antlcoagulatlon.“’That

implies that 30-whatever did not. Why determined

discontinuance of antithrombotic or anticoagulant

“therapy of those patients.

DR. JENKINS: It wasn’'t determined by the
Il study. It was done by the treating physicians. I
|would imagine that the inputs toythat;discussionu
were eradicatipgwpﬁmghewPEQ}ethﬁfPOténtial'fCr
|ladditional, dlagnoses that become more llkely once

the treating physicians knew. that ‘the PFO had now ..

been closed, the occurrence of any of these

transient neurological issues;thataréiﬁégﬁﬁﬁwﬁéags

for clinicians who tend to behave conservatively,

and whatever the other baseline health states were.
As an example, patients who had previously defined

hypercoagulable states would not have had their

“'MILLER REPORTING COMPANY, INC.
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treatment stopped.

DR. ZIVIN;,xlwbélievemthatVWe,ﬁave'
clinicalwequipoise‘inathis_éituépigguagggcwn
therefore, if you have identified a group of
patlents who you belleve that you can 1dent1fy

prospectively a set of crlterla that would be

usable for running a clinical trial, regardless of
how small that treatment group is, and then shbw’

therapeutic efficacy, you could come back to this
group and get approval for that device.

Under these circumstances, we have no.

prospective data and;no,iggication for treatmen

anyone.

DR. TRACY: Dr. Bailey, were you completed
with your quéstiOns?

DR. BAILEY: Yes.

DR. TRACY: Unless there is a comment on

that last comment-- - - -

DR. FUTRELL: There is 1

o gquestion that we
have this group of patients that is failing medical
therapy. Those patientswgrewgointho‘surgerY'at |

this time. _The surgeons have a little advantage

over device because they don’t have to get their
treatmentuapproved,w,Thqseupatiéhts'ateggoing‘to‘

surgery.
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I don’'t disagree. Wlth you at a11 that weu;w
don’'t have nearly the data. we need foryaﬁw

generalizeduapplication,,

We”needagohunderspand "

much more,aboutuparadOXicalgémbolismf "We need to

understand more about the anatomy of PFO.

What I am‘struégliﬁg'with;yas'a‘clinician;
is to find a way to close this hole in patients who

are failing other treatments or who are at risk for

those other treatments without sending them to

open-heart surgery. In the meantime, I suggest we

start working on the trial that is going to take

care of the standard patients but that we not deny
the complicated patients a nonsurgical treatment in
the meantime.

DR. KULIS: Anne Kulis, again. I would

like Dr. Carole Thomas, if she could address this

issue further. =
I direct

DR. THOMAS: WIQam,CaQQ}e}Thomaérkm

the Stroke and Intensive Care Program at Hahnemann

University Hospital. I am a neurologlst and I have

no financiaLﬁconnectiogwy;tthMT.ﬂ They have pald”
my travel and expenseswﬁorytheagay‘herefwr |
As a treatlng stroke neurologlst who
happens to see a large percentage of actually‘yeung
patlents_wlph,gtque:

who have had a stroke,uwhe
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have been referred to me from various sources and

have found t6 have a PFO and, many times, no other
source because of thelr young age, bétween”tWenty
and fifty years old, this 1s a. tool that has thevWWWW

poor candidates for anticqagulation,be§au§§m9fﬂkw,

lifestyle, child-bearing issues and also because,
quite frankly, they are very resistant to being on
anticoagulation or eyen;'atrtimes, antiplatelet
medication.

This is a defined high-risk group that

also would be resistant to having a surgical

lprocedure, an open-heart procedure. These are

patients whom I define as being high risk for

having a recurrent stroke and also high risk at

having significant, both social and economic,

consequences of a second stroke after either .=

failure of medical therapy or lack of basically
compliance with medical therapy.

These are not your typical patients that I

would put into a randomized clinical trial between
antiplatelet, antithrombqtgq vergge_procedure apd
often would not actually qualify for that level of

clinical trial, either because of child bearing,

because of compliance and what not.
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every patient with a stroke and PFO.

talking about,thigwindicatiénwto,brqad@nﬂitﬁmwﬁw_w‘

slightly‘sokthat,weugén;haY§L%tuatwoux disposal

when we £ind an appropriate patient who we think

would benefit from having this closed.
Also, there are many times when I have
patients who, despite having their PFO closed, I

will maintain them on either antiplatelet or .

antithrombotic therapy as their clinical situation
dictates. So, simply having a PFO closed does not

mean that they cannot be on antithrombotic

treatment afterwards or antiplatelet. That is
really individualized for eaCh patient_and‘m,

That is the othe;wgpipgkthat is important
about this is that these patients are soO very

diverse in what they actually need which is why our

recommendation is also to have them,evalqateduiﬂwé_m
stroke center with a treating stroke neurologist
who is accustomed to doing extensivewwoxkups to be

sure we have covered all the bases and why theW“ -

stroke occurred and how to take care othhepmwﬁyHM M

patients from,thgnwggeﬁw
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1 DR. LAZAR; If you could put them on some h

'é‘ form of medical therapy after closupe, why close

'3 [them in the first place if it is not established
4 ||that the closure, in fact, is related to the stroke
5 in the first place?

6 DR. THOMAS:VkBeoause,mykjob,'as a stroke

7 fneurologist, is to limit risk factors. Actually,
8 |that is all weoever_dga%HI.GaanﬁﬁéﬁﬁwﬁﬁﬁﬁﬂwﬁéwFﬁéﬁﬂam
9 Jwith TPA but, for the. most part , we are talkihg“

10 [labout secondary prevention. of stroke and what 1s

11 f{that all about? Treating hypertension, treating
12 |diabetes, operating on carotids, giving Coumadin

1

13 | for atrial fibrillation and ing PFOs.

14 It is all part of the limitation of risk

15 Jfactors for secondostqusoeﬂdhlwhgtsmﬁﬁ?QKﬁs:wh»w_t“

16 DR. MARLER: Each of the risk factors and

17 |linterventions that you mentioned have been well = |

18 | demonstrated to have serious risks and serious

19 benefits. It is very difficult, in the absence of

20 |Jgood controlled clinical trialShtohgete;m;pe:Qhehw“m_
21 |lthe benefits outweigh the rlsks | | |

22 In many trial, be 1t the EC/IC tr1a1 thek
'23 WARSS trial;Hitself, conventlonal cllnlcal w1sdom

24 |or what waswpbyiQQ§M2a@wépparent as a mechanism,

25 “when treatedmandffOllOW§d;¢aféf?1litaﬁd,}50ked at,
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was not shown to be effective. =~

So, PFO stands out in your list of

treating risk factors for doing exactly what stroke
dOCtOrSWShQUldegwggipg( éVerY;dC¢t°r'ShQU1a be
doing, actually--stands out in that it isn’t the
one that is, as near as I can determine, that is

really backed up with a serious estimate of the

benefits as well as the risks in measuring the

balance.
ﬁ“ Would you agre§ with thé£?

DR. THOMAS: I .think that, basically,
looking at evidencejbasgd mediqine, clearly, there
is some lack of evidence but also realize that the
patient population that,we)are qur;@ntlY talking
about would not be entered into any clinical trial,
just as the high—risk,carotid,patients were not
entered into the NASCET trial.

A lot of the pérfedt,patients who get into

these clinical trials are not the patients that we
see every day that we need to make a clinical
decision on. While there is, certainly, a need for
more data, one of the ways to obtain that in the
higher-risk patients is to be allowed to implant

these devices and follow the patients.

R. TRACY: Let's move on to Dr. Laskey,

) MILLER REPORTING C'OMPAN'Y NC. B
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if we could, please.

DR. LASKEY: By the time we get to the

middle of the table, it gets to be tough going so I

will be brief. This is not a trial. This is a

prospective lqngitudinal,qbgenvationalwgohcrﬁwgﬁudyv

of a bunch of patients who had a device skillfully

implanted and were followed. But there are no, as

we stated before, prospectively defined entry
criteria, seleCtion”crigﬁgiéj ménagement Critéria
and so forth. So that is disturbing because that
is a new one for me as a panel member. ...
The second point is that this is very
representative of Whaﬁ]happens_wiﬁhvsele?ﬁion_hia$¢uw
This is a quaternary referral]qgnﬁﬁx{MmPa§i§a§§w§£§ N
referred in with the expectation of having a
lprocedure,,w,ﬁl‘ipey generally will have a procedure
and they probabiy»needlfbétip?ééééﬁréfW’Bﬁt thé
difficulty we are having here, and the sands are
shifting, are going from a patient’populatipn
which, by IFQ, is fairly‘bénign to what‘Ivhavgy‘w

heard for the last hour which is pretty sick.

What I would like to know is do you have

any idea of the number of patients in the box at

the top of the page that is not at t

top of the

page? How many patients were screened or . ... .
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considered or rejected or not selected? What is
the generalizability of these findings? Even

though we are having a tough time accepting the

validity of these‘findings,ihOW”géneralizable are

these patients and what is the fraction of the n in_

the top box, of the total number of patients you

saw at this center that Were.SeHE;QQF,FhiS,MWMW_MAMW
procedure? |
e DRﬂkqﬂgglysgw,;mgmwﬁufe I am not going to
“have a‘perfeét an$w§gwﬁ§Ayoﬁf'que8tioﬁ,‘ana'I
should just clarify, this ighqqpvaCEQQLly a
single—centermdatasetktgg_wgy ﬁh§'§n¢ that YQu all
|saw last year that was Simi¥at\W§éF, M§§ﬁ §f th$;, 
implanting centers have closed PFOs as part of this
trial.

We don’t really know how many patients
Jwere found to have aMEEQ;thQEMWQ§W§§nght to be an

[ attributable risk factor for them and were never

sent to an implanting center. We do know that, of

the patients who were sent and referred to ... =

implanting Céﬁtefsf that you were not eligible for
our study if you wefe eligible f9r~9399139 
regulatory trials that W¢;w§;§,;gnning which were
the PFO randomized trials that were ongoing at the
|time that this was as that was an explicit |
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exclusion criteria from our trial. =
We also know that the vast majority of

patients that were turned down by peer review in

this study were turned down for the PFO indication

for not meeting the entry criteria. We actually

meant to quantlfy 1t for you expectlng thlS“
questlon and I am afrald I dldn t do that"so f’
will have to go by memory.

But, of the people Who were,formally
presented as opposed to infdrmally,discussed, there
lare probably at least 25 perden;,o£ §he‘patients
were turned down by the peer-review team. The
peer-review team. The peer-review team was
“actually a CQmparison”t9 surgery,,not'a qomparison
to medicine, by design of our trial.

The peer-review team struggled a lot about

which patients to pass and which patients to avoid.
“They turned down a large number of patients for the
PFO indication for not meeting the apparent

high-risk criteria.

Generally, the patients who were included

lwere patients who had:hgd,regurrent eventswangW§¥¢,“

an absolute contraindication to medical treatment

as defined by the treating physicians;whoVwere

sending the patients forwaxdwandwaéﬁaﬁﬁgﬁsgdwby the
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peer review.

e e B St B e e R R A 88 e e e i

as far as;themegpixgwgllglble p0pulatlon. and who

actually made,itwintputhéﬁméﬁgpatient cohort, in

terms of a,ngmgyapgxwaagw m;}mémMQQPWQ_WW_
really sure, but there @eréwmu}tiple'hurdles to
overcome in order to get thére,and_allfof”themm_/”
really had to do Withttpewﬁggt;tggt‘people believed
that this PFO was a risk:fagtgr“qu_thgﬂpatients

and that the alternatives were not acceptable.

DR. LASKEY: I appreciate that, Kathy.
Thanks. It just puts some boundaries on the
magnitude of this problem, but_it is also
disturbing to see that thejfield; some,portions of
the field, have moved,frOmtiiskﬂﬁégﬁwaﬁgwww_; |
causation. It is a,risk!fégtprh,“Aﬁng‘
statistician colleagues tell me all the time, and
you always have to put intotyour manuscripts,kit is

"associated with." It is not causal, and we are

obviously grappling with,th;t_iSSugtand theremiS no

lJdata to support causality here even though we all

understand the thinking.
The event rates, I:just wanted to see if
you .agree w1th the perspectlve that I put on them

I did some very naive confldence 1ntervals for the
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four on 49. You had four events in the 49 patients

in the pivotal cohort study with an event‘rgtewoﬁ

8.1 perxrcent but cQﬁfiqehce intervalé,that g¢ from
3.3 to 19.2 percent. |

Did you go so far as to put some precision
“on your point estimate?

DR. JENKINS: Kim, do you want to address
that? thhinkNthatmheméﬁwiﬂglﬂé£ﬁg‘the stroke plus
the TIA rates. | k |

DR. LASKEY: The four on 49; right.

DR. JENKINS: That w

d be stroke plus

transient events. .

" DR. LASKEY: Correct. .

DR. JENKINS: Kim? Are you there?
DR. LASKEY: She may not be. But then I

did the same with the fol ngp’in\the'87 patients

after device implantation. fIt:waSnft ¢léarmwhgphgr”,
lthese were one-year‘cumulativewgyentwrgpes Qt_qqt‘
but I got nine on 87.

DR. JENKINS: ;Thosewarggthrggghout the

entire period of followgup,j ‘   ”

DR. LASKEY: S6 that’'s everybody.
DR. JENKINS: Yes.
DR. LASKEY: Okay.

DR. JENKINS: We didn’t define a time
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point. We took all the data that we had.

DR. LASKEY: Cumulative. It is

interesting, the upper limit there is 18.5 percent,
the same as the--- | o |
DR. BAILEY: But.thatwwagwﬁgyméwhﬁlﬁwﬁ(
year median follow up.
DR. LASKEY: Right.
DR. BAILEY: So that is for a half year.
DR. LASKEY: Correct. Again, I am getting
la picture that there is a siggplgwspread here with
a low event rate, but the Wérstj¢a§e“§QQR§IiQMiSWQHHx

18, 19 percent event rate. The data are not

inconsistent with a 19 percent event rate in

patients that had a device implanted. Is that

correct?

DR. JENKINS: Kinm, the questlons are about
the wide confidence llmlts around the stroke‘plus
"TIA rates.

DR. GAUVREAU: Yes; I'm sorry. I got
disconnected. It was the four out of the 49
patients. So the confidence limits would be about
2 to 19 percent.

DR. LASKEY&' Okay.u Thatkis'diétfe$Sing.
DR. BAILEY: Agaihfyléypéréént for half a

year.
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DR. LASKEY: Right. The risk, the

high-risk, nature of the patient population in the

pivotal study, hlgh rlsk for what’ mTthﬁwiﬁm%WlQF”M

of comorbidity here. You have 80
congenitals. You haY§w§9m§w§§$£}YtSick Just

medical comorbid conditions. You have high risk

for stroke and then high risk for other bad things,

Por what?
DR. JENKINS: . We generically call this

study our high—risk stdéy} I thihk‘éflot‘éf7pébp1é

in the PFO context have assumed that that meant
high risk for Fegurregﬁ;sﬁ¥9k? because, of course,
that is usually where sttoke”étﬁﬁiééaée; -
The actual term "high risk," because of
the;naturewqftgushﬁggdy;'is“hiéhiriék*fbfkéﬁfgéiyqu

DR. LASKEY: Okay; it is very misleading.

There are three kinds of risk terms being toSsed

around, at least three,peing tossed around here,

So it would help if they were more fine-tuned.
Then you'have an ihtriQUihg group of

patients with hemodynamlc derangement What was

that? Was that just the elevated PVR group7»

DR. JENKINS: I m. sorry, say that aga1n°‘

DR. LASKEY: tThe,;nc;us;on_cripgxgamwexa%-m,

the patient had one or more cardiac defects which
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are ascertained by the procedures outlined to

result in sufficient hemodynamic derangement to

warrant intervention. That wasn’t clear in the

description of the patients. What kind of
hemodynamic derangements?

DR. JENKINS I thlnk ’ln most of these

cases, that was s1mply the presence of the PFO w1th

right-to-left shunting with whatever,thewpathway
that happened previousl? was that led people to
think that that was an embolic risk factor, except
for the cyanotic patients. That is how the
criteria were applied.

DR. LASKEY: To a hemodynamicist, that is
not a derangement. They were not circulatpri;y’ i
fragile, in other woxds. .

Two gquick things. Your patient brochure

is, on the one hand, I think, way CVer the~headeqf

lthe average informedﬂpatiettjwﬁfetegiprefehtmeé

well. So I think there is a lot of jargon, a lot
of technical stuff in here, that really needs to be
made a lot;clearer, shall we say.

Then, of course, there is'this whole leap

of deductive logic here between risk and causation.

iThat is just throughout here. I find it insidious.

I find it coercive. I think that that should pick
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up on some of the flavor of today’s discussion, at

e

least thg_cgﬁggrns,thatgﬂé ‘szupﬂhe??f.;
Then, finally, our old friend the fracture
rate. I had the privilege of being a papelﬂmember

during your prior presentation in a terribly,

terribly sick group of patients that really needed

compassionate care and warranted the risk of

number of device-related mishaps.

I am not sure that that is the case here.

I was struck by the fracture rate specifically for
the PFO indication relative to an ASD indication

and the fracture rate in the PFO cases consistently

fexceeded, almost by two, the'fraqture;ratekinﬁphg“

ASD group. Why is that:and;what do you think that
means for thirty, forty, fifty Yearsyof'having this

device implanted?

DR. JENKINS: Before we talk about the

clinical relevance, can I just ask Kim to address

that issue because we have looked at it in enormous
detail.
The gquestion is,abputwthgkapparently

higher fracture;rateﬂin,phqyPFQ;indica;ion_when;we,wﬁ

have looked at fractures in the overall cohort. ..
Could you comment about that?
DR. GAUVREAU: Yes; I can. What we have
MILLER REPORTING COMPANY, INC.
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found is that fracture rate is highly associated

with device size. PFO patients tend to get larger

devices. When I control for device size--

DR. JENKINS: Kim, we lost you.

I'm sorry; but I would really like to have
her explain thiSWtQ,YOU‘beCéusepW¢~h§¥§w§pent a.lot
of time looking at; from‘thé timemﬁha£ W§§;§¥¥?ﬁW  ,
identified. Also, it,looked slightly worse in the

STARFlex than in the CardioSEAL so we paid a lot of

attention to it. .
DR. GAUVREAU: As I was saying, the
fracture rate on PFO patients is due to larger

devices in those patients. When we control for .

device size, that association goes away and PFO
patients actually do not have a higher fracture

rate than ASD or the other lesions.

DR. JENKINS: You have done that by
| stratified analysis, but multivariate analysis, on

CardioSEALs and in STARFlexes?

DR. LASKEY: She has disappeared.
| DR. JENKINS: She has.

DR. LASKEY: That is the concern. T

when it goes into the«blackwaXhthmHlEiV§F19§§&c-»Hw
analysis, things can come and go. But the point

estimates look fairly striking.
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DR. JENKINS: They écﬁually_gb awéy:f “~”w~

Actually, any time that pecp1e report‘fracture

rates, it is very important not to look at overall

rates because the device-size effect is so great.

In the STARFlex cohort, it is a little bit
less because, as you see, there,aré‘only the three
device sizes, the 23, the 28 and the 33, whereas,

when you add in the 17s and the 40s by CardioSEAL,

it is dramatic.
We are a little bit disappointed in that

the fracture rates in STARFlex do not appear to be

statistically lower than they were in the
CardioSEAL device.

Switching now to_the,othep”aspect,of your
device-arm fractures, I think that, early on, there

was a lot of concern that device-arm fractures .

would result in device destabilization or other

problems. The fracture rates were actually

substantially higher in the Clamshell I cohort than

in the late cohorts, and so;ther¢ §rnguite‘a few\'
patients thatmwewarﬁmfq;;gﬂgpgﬂwithdeViée_arm
fractur3314 ‘ ‘ : g AR

The vast majority of fraCturés af¢

completely clinically silenﬁ- .Thewﬁraqtgregwﬁend;wwf
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1 |to occur as is in the submission at ti points |

2 lafter the device has begun to endothelialize.

'3 |Having said that, there is a small number of .

5 device-arm,fractureﬁkmmb;ww@;m,WMW
6 In the original clinical trials with
7 Cclamshell, there were seven patients in our cohort

'8 |of 508 cases who had fracture-related events. To

9 |date, in the entire follow up, and I can only speak

10 [[to our experience in Boston but Anne can speak more

11 |broadly, for both the CardioSEAL series of cases
12 {and the STARFlex series, there is only one case

13 |that I am aware of, and it was on Boston, who had a

14 || fracture-related event. = =
15 It was, again, a friction lesion in the =
16 |region of a protruding arm in a device that was

17 |detected becausﬁmpfwﬁymptomatOlogy‘and,was removed.

18 [[The events to seem to occur  but are
19 lreally guite rare.

20 Have,Chere,b§e§ﬂ9§ﬁﬁ¥mﬁﬁé9ture'related

21 ﬁclinical events from CardioSEAL or safety devices,

22 jJother than thampnem§h§PwW¢wxeported,to the FDA from

23 Jour trial three or four months ago?

24 DR. KULIS: I think, from a commercial

,“53} ’  ‘25‘ standpoint, globally, both CardiQ§EA;,and STARFlex
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1 |have been on market, as said earlier, since 1997.

2 |The product complaint rates are similar to what Dr.

3 Jenkins said, that events associated, adverse

4 [levents associated, with fractures are, indeed,

5 ‘quite Yare.

6 DR. LASKEY: Thank you.

7 DR. TRACY: Dr. Lazar? . .. . .. o
8 DR. LAZAR: Ju&t;qkquick follow up on the
9 ||ladverse events. I”aLWays worry about

10 underreporting adverse events. So, for example,

11 Jonly MCA territory strokes were considered adverse
12 |events from a vascular point of view? So, if a

13 |[patient had a brain-stem stroke, how would you

~ 14 Jclassify that?
15 DR. JENKINS: No; that’s not true. They
16kiwere just categorized that;wéy.: A11‘the'events,’
17 |were ascertained and all the events were in front
-18 fof you. | | -
19 DR. LAZAR: But”théy were not considered
20 [istrokes. OnmthQMSLi@e,LI thought I éawyit éaid; 
21 |IMCA territory only. = | |
22 DR. JENKINS:,.Thép;wgswpgly in the second

23 [ line which was of the transient events, we

24 | tabulated classic TIAs, transient visual changes,

' 25 and other. We also provided you with a complete
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description of those events in the panel pack.

‘That might actually not be a bad place to
perhaps the chair of.thewﬁaégpy committee who -has

reviewed the thousand events for this trial to

maybe comment on wha;mthgh§§§§§y committee did..
Would that be helpful?

Could we invite Dr. Hougen, who is the
chair of,theﬂéafety Committee, not just for the PFO

cohort but for the trial overall to just maybe

clarify for you what the safety committee did do.
DR. HOUGEN: Good morning. I am Tom
Hougen, pediatric cardiologist at Georgetown. I

lhave no financial interest in the company, in this

device, and i,have,not xece;Yqugpy’expénses“for”‘
being here today, either. But I am glad to be here
today to answer the panel’s questions.

The question is, please?

DR. JENKINS: Tom, I think that people are
used to triaisbwherggpnly cértain‘events are
ascertained. Wekhavemtbldlthe[group that we have
made a very comprehensive ascertainment of adverse

events similar to a drug study and that you have

reviewed them and classified them in terms of
seriousness and attributability.

Could you just say what the three of you
ﬁ  MILLER REPORTING COMPANY, INC.
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have done?

DR. HOUGEN: The other main member of the

safety and data monitoring committee is Dr. Ron

Lauer from the University of Iowa. He and I“hQVQM
met consistently about every si# mdnthsrfér‘about”
five years, now, I think, reviewing every adverse

event that the study group has listed and they are

extensive. The current coordinator of this is Amy

Britt and she is also here in the audience.

Dr. Lauer andfluhavgwheen consistently

impressed with the detail of all the adverse events
and, in some occasions, have asked the study group
to almost not list all of them. They have:béen
very detailed and particularlykimportgnt in the
pediatric group, in the‘youﬁgér‘patients;ﬂthat have
a number of problems th;t cgme;upf‘retgrns’to;the

emergency room for a vapietykof seeming1y ﬁnr¢1a£ed‘j

fevents that--the trial group has listed these very,

very carefully.

As you can seeﬂfroﬁwthgwhighQriék néture
of these patients, they have multiple medical
problems..,E&ery event éssobiépedwwiﬁhmghgi;ﬂ
medical problems is listed and is reyiﬁw?dwby our
committee. We assign a'serioﬂsneés,'HWé,editwwhap
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group has given us, ahd¢We;hgvewégreed most of the
time, but not always, on the seriousness of the
events.

But Dr. Laue;“agd%lwagggwl0¢kedfat these 

over the years and they are very extensive, from

minor illnesses in a child to problems with

diabetes control or other related problems in older

patients.
Other questions, please?
DR. LAZAR: Were there follow up or serial

neurologic exams that were explicitly scheduled

throughout the patient’s participation?

DR. JENKINS: No, There were, as we have

said, I believe--several times, we ascertained the
information periodically but we did not specify
specifically neurological;tes;ing or testing for

any of the other indicati

 except for what I had
showed you earlier.

However, if neurological follow up was
done by the'patient’s_qwgmdggﬁgg; aynew_diagpésis

came to light, those would have been ascertained by

our catchment.
DR. LAZAR: So there wasn’t central .
adjudication of neurological events.

DR. JENKINS: This is not a neurological
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1 [endpoint committee. That's correct.

2  DR. LAZAR: The reason why I asked the
3 [question is how you interpret endpoints or adversew

4 |events. There is one case I read here in =~

5 Jclamshell, a cohort, where a patient was described

6 |to have had an event which was described as a TI

7 land was classified as a TIA by the committee, but

8 |then goes on to say that the patient had an infarct

9 |lon the scan but then was considered still to have a

10 ||TIA. Was it a TIA«orﬂawstxékﬁim%ﬁwwb

11_] DR. JENKINS: The Clamshell cohoxrt wasn’t,
12 really reviewed by this, as I had mentioned

13 |previously. It is a very different quality of data

14 |than the CardioSEAL or STARFlex cohorts. I would

15 llbe interested in th@t}QYQQngwi,WQuld‘also,bé;-gwhwwm

16 Jinterested to know, sinpe’all“tﬁgﬁé”péfiénts bften 

17 |had strokes as their indication, whether it was not .

18 considered“ﬁowbe”awnﬁw;strOkeQQI7wh§t-whmwpwg-mv%-,ﬂw
1o But, if we have misclassified it, them

21 DR. TRACY: Dr. Becker, please?

22 DR. BECKER: I have a couple of questions

23 |ana comments. Firstly, it seems like the medical
i

24 | comparator group that everybody refers to as

£} 25 |warfarin, is this device placement safer than .
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warfarin. I would sub

quyou there is no data

to suggest that warfarln 1s any better than asplrln

at this p01nt,‘w1th one;e
exception would be in peOple_whdrhave,definedw
hypercoagulable states. .
In those patients, you could meke the
argument, why not just continue to anticoagulate
them because they are going to be anticoagulated
after device placement anyhow. The one question I
have for you is there any dete’from your group or
anybody else who has got experience with the device .

on what the risk of dejf

opie is In people
who have hypercoagulable‘states | o

The second question I have has to relate
to the fracture problem as Qéll, These devices,
presumptively, are going to be placed in young
patients. These patients are going to have a very
long time with the deviee ih place. kIt,lQohs:;ike_
the risk of fracture increases as time goes on and,
in the pivotal cohort study, you have very few
patient years of,follow,up.

In the pivotal cohort study, you haVe very
few patient years of fol;ow:up,’ If you go back to
the Clamshell study, as you‘mentloned there were

some problems with frlctlon of the myocardlum, or
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endocardium. So that is a little bit concerning,

and what do we tell patients about the longevity of
this device.
Finally, there is at least one group that

believes that some of the stroke risk associated

with PFOs doesn’t have to do with paradoxical

lembolus but with this concept of atrial

vulnerability. There seem to be a lot of atrial
ectope in-placing thesetdevéces{ vl amWwdnd§ring if
someone from the study could comment on that and
also comment on how many of these patients had
prolonged Holter monitoring prior to device
placement to rule out arrhythmia as a~$°urcer°fw
original embolism.

DR. JENKINS: I,thinkﬁallmtbreegpémthﬁse,(yw

are very important issues. The first one relates

to the occurrence of thrqmngYQQMthg;dﬁy'pﬁwﬁﬁﬁr
particularly, to the oqcurf%ﬁdét9£ £hf§@§E$;iﬁwﬁﬂ:u
hypercoagulable patient as, perhaps, a wayuthét the
device closure could actually make patients worse
or put them at risk.

I am going to adtuélly‘ask Dr. Hassell to
comment from her point of view as well because I
think she has spent a lot'df;time thinking”about

this.
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Interestingly, in our cohorts of patients,

the ones that I follow, we have really only very

rarely seen thrombi assgCiéﬁgdWWiEhﬁEhE,deViQ§S;Um&ﬁ~
The instances where they have occurred, at least in
my clinical judgment, are often very confounded by
arrhythmias that seem”tgwbeﬁpreviously either know
thrombi have occurred.

Having Said that, hqwever,vwe estimate
that, in our cohorts overall, some type of thrombus
or friction lesion may have occurred in 2 percent
of cases threughOutktheffeliew¥up‘periodiﬁwirdc not
mean to imply that those are al;,symptematiC‘or
cause a problem, but thet ttey‘were, at some point,
detected. N

In the other trials that have been domne .
with the device, sporadically, theseetypes'ofe
thrombi appear to crop up occasionally in a little
bit of an idiosyncratic fashion. I have had a hard
time making a firm opinion about ;Ewe;pgeilﬁp%yegjt;
seen it in my ownjtrials, spAI’think’haying noted
that, T would like to ask Dr. Hassell to talk about
that. | |

DR.vHASSELL; ;Fiistly,‘by,way of data that
are available, I call'ydﬁr”ettention‘to the;emended
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‘2 |application materials, on the last page. I have

3 [|[had the privilege of‘réview;ng’the complaint logs

4 | for the company, NMT, that ref1§9t th’$me€2§f¥9w§§§ww
5 Jlother compliéations over 8,000 devices,

6 approximately,kthat havewbegpwplace,

7 In the‘second—po;;gsﬁ paragraph, on Page 6
8 |of that amendment and what I can tell you I have

9 |seen from the data is that thrombosis has been seen

10 |in the CardioSEAL devices and also in STARFlex of
11 0.2, 0.1 and 0.7 percents in various years, 2001
o ) and 2002, or in quarters in those years.

13 So it is striking to me that the

14 Ithrombosis,ratﬁmthﬁtwiswgéganized principally

15 [because of cliniqalNQY§&£8; a1thdugh; in some of

16 [these cases, because they havekhad;surveillgnce,m,_
17 {echocardiography, is below 1.0 percent. Now, this

18 ||may reflect the fact that those cohorts are not as

19 |high risk a group as are characterized in this
2Q pivotal study and these‘arg persons, as we have
21 [already discussed, that have either challenges with
22 {anticoagulation or actual failure of

23 anticoagulation which may not be broadly reflected

24 |in those 8,000 patients and, thus, a higher risk

™) 25 |percentage of 1 or 2 percemt.
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What we do not know is how many persons,
even who have developed thrombosis, have

hypercoagulable states. When one looks at the

literature, persons referred for closure,

ﬁhypercoagulability is frankly poorly defined.

Testing is sporadic and often incomplete and there

is an assumption which, with,due,respect,to,the

concern about causality versus association, that

often neurologists and eardiologists Stopywhen they
find an PFO and make an_assumption about the
“mechanism,of~s;roke.in.a\young person.

So there are very few data that have

comprehensively addressed the issue of

hypercoagulability in the patients in general,
never mind in the persons, the rare and small
number of persons that actually go on to thrombose.

In that dataset that are reflected in this

paragraph, I have seen hypercoagulability testing
done in a very small pexcentagedofupersons.

For example, in three people who were
“assessed for antiphespholipdd‘aﬁtibcdies, two‘of

the three had them in thls thrombos1s database sSSwﬁ

there are all sorts of hlnts and nuances about theb%

possibility of hypercoagulability in patients who

actually thrombose the device, as rare as that
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1 ||event is, but there are really very few data about

p52 whether orﬂnotwhypercoaéulébility,éXists}”
3 Now, remember ﬁy:premise; these;peoplé are
4 [all hypercoagulable at some level because they have
5 |made a pathogenic thrombus. The problem is that
6 “represents a broad biological spectrum a large
percentage of which we éannot;id@npiﬁy with
'8 |specific testing becaus?JWe;axewgg;yklearning how

10 lIlstates.

to identify stick blood?Qr'thgsethpercoagulable

11 DR. CARABELLO: In this study, we had one
12 [device explanted because it had thrombus on it. =

13 | DR. HASSELL: Yes.

14 DR. CARABELLO: One would have guessed

15 Jthat patient would have had the dickens studied out

16 [lof him. he has already had the device planted to
17 ‘begin with,and an it is-being explanted for vyet

18 |more thrombus,m‘Whgtwdpwweikngw;%hgptwghétwpatient?
19 DR. JENKINS: He‘also h§d‘thrombg§win;ph§,
20 jirest of his atrium in the,setting'of reéurrenﬁ;ﬂ

21 atrial fibrillation. %,gpologizef‘ I‘should know
‘221 what was done at COlumbiﬁﬂtq_lQQEwﬁprmw mw%;M;w!u‘J.
23 hypercoagulable state but I actually think, in his
24‘“particular instance, of‘her pérticulaf inStahce;

25 the thinking at the time was that it was because of
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the arrhythmia. So degn?t‘ectuglly knowthow,that
patient was studied.

DR. CARABELLO: So the device was
explanted because--1if the clot was. due to the
arrhythmia, then why was the dev1ce—— H

DR. JENKINS: ,Thatﬂwag,thgmdéeiﬁigﬂwtgatn_,,
was made by clinician. | They were’very’feerfnl ef
the thrombus on the dev1ce and the recurrent atrlal_r
fibrillation and the physicians, along with the
patient, decided to go for explant. At
explanation, in that particular case, there were
thrombi in parts of theiétriaurgmgpgwﬁrgmrthé,,“rw
device as well, as I reeall.

DR. COMEROTA;;;How”was‘the«PFOﬂhandledWin%\
that case?

DR. JENKINS: It was post-surgery.

DR. BECKER: Do you knowyhow»many:of,the
patients actually did h??e Holter monitoring prior
to PFO closure?

DR. JENKINS: No. I mean, again, we
didn’t specify that or look for it. I think it is
very interesting the ambuntsnof]arrhythmias‘in this

older group--older from a pediatrician’s point of

|view--group of patients that were found afterwards.

I certainly raises a flag to me about the
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prior screening in this particular regard; There

is also an issue about whether devices can cause

larrhythmia or whether devices could cause sudden

death. We have also looked at that in our cohorts

" overall and do have some information about it. . .
‘ Generally, the‘way’the‘dataseté,aré.hﬁie_
J fairly consistently is if new étththmiaskthat had
never been;diagnosed‘ocgurredWig,ghqugagﬁigngw,,,mMW
| period after device placement, they are classified
as due to the device,whighmi§ wh?kyou see those
device-related events cropping up.
abstract looking at the issue overall and had found

fthat there are transient rhythm disturbances after

placement, particularly in the V
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criteria they went into the control group.

My qUestion,is were theré“patients that
did not fit the anatomy and, therefore, would not
be an EBE candidate that went on to not get any
surgery at all? That ended up not getting an open
operation because perhaps the local investigator
felt that aneurysm was too smaIl{‘théYVWéféwtob'
sick; or there were some Gther issues. Did you
have '‘a group of patients out there that didn’t get
operations? I know in other groups sometimes some
information comes from a group thét doesn’t get the
procedure during the period of time, and I wanted
to know if there was a small number of patients, a
large number of patients, or if you know of any
patients that started off and then didn‘t get any
pProcedure whatsoever.

DR. MATSUMURA: We don’t have data on

patients except for those that were consented for

the study. I think that breakdown is in there.
None of those”patients, to our knowledge, did not
get a procedure or had aneurysm rupture. I didn’t
show it in the prgsgnpation th«W?;dQ have the
deployment success in the control group and 100
percent of those patients, all 99, had their

surgical graft placed. There were 0o aborted
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clearly documented.

The reason I am asking this is we look for
hypercoagulable states all the time in these
patients and find them in really a minority group.
In this 49-patient cohort, there is only one
patient that is listed as having a hypercoagulable
state.

In your experience, how many patients with
true hypercoagulable states fail“COﬁm§din that is
adequately given and adequately monitored

DR. HASSELL: To answer the question
specifically firstly. éntipb9§929}}9391§§3}b9§¥,w%;w
patients have a 1 to 2 percent chance per year of
recurrent event despite therapeutic warfarin with
an INR of 2 to 3. It isvi11 defi@e§m£Qr\persdns
with a higher INR. 2 |

| kWarfafin failufé‘in virtually any other
settingﬁis uncommon whé@;a:thepgpgu;ic’INR’is
maintained. But, in my Coumadin clinic of 300
persons on any given day, 20 percent are
subtherapeutic. So,it;is,not:anuissue of can

warfarin work but can we make warfarin work in

patients.
So even though the hypercoagulable state,
per se, is responsive to warfarin, it is a
MILLER REPORTING COMPANY, INC.
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challenge to maintain aﬁequaté antigoagulation, -
For a perspective at ouivcentgr,‘we have been

referred more than 50 patients for potential

lclosure for PFO. When I screen for,
| hYPercoagulabilitY:p5549?????? %§??!w*_
antiphospholipid antibody syndrome.

I would submititherewarg/genetic
polymorphisms out,there?tha;:qury’person,,for
example--and I recognize:thiswrepresent's what I
call,Hasselljshdqgma-—but an evolving concept in
'Jthe‘world,QﬁJhgmapg;ogyj;s’thatmeyery person with
A-fib who has a stroke has some polymorphism or
change in their blood such that the majority of
persons with A-fib don’;wstquﬁwgﬁwtbevﬁimﬁwthgy’
develop the atrial fibrillation, but a smaliﬁ
clinically important, petcentage do.

So i would just mentiohwiﬁ“égain‘aé mny
background bias as I a#swer‘your‘questions$is that
every person who clots has sticky blood to some
degree that is differequﬁrqmwthg;general
population,iwhether it;is~definable,or even ngeds; 
to be defined,.aﬁd shcﬁld be soﬁght:out,“l think,
as a different and the appropriate question.

DR. TRACY: Dr. Becker, any additional
questions?
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DR. JENKINS: Dr. Becker, your fracture
question wasn’'t anSWéfea, ' Did you want ;hat
answered? The question;éboutkdeviqeﬁaxm_f;acturﬁs~
You asked about:  the cngéing‘occurrence,of_fractures
and the longevity of the device.

First of all, actually, the ongoing“

| fracture detection rate in the short cohorts of

llpatients, you do continue to see ascertainment of

fractures at the time péin;s;of assessment. But,
actually, in the Clamshell cohort, where we have

much longer 1ongitudiﬁai“data,‘aftErﬂthe two-year
initial period, ongoingkdetections,Qf;fractures is

actually exceedingly rare. One of the whole points

There is also additional engineering

linformation about the”lbngevity‘Qf the‘device’that

we could share with you with the engineer, if you-
would like that.

DR. BECKER: I guess I am not so much
worried about the longevity of the device but its

effects on the endocardium over the long term.

DR. JENKINS: As I said previously, even

in the fractures that have occurred, with the rare
exceptions we have already talked about, the late
clinical events occurring from that appear to be
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gquite rare.

DR. FUTRELL,'Vle Becker,’ene other thing,
when you asked about theratrlal flbrlllatlon, there
is some information beipg gathered from centers who
are operating under the;HDE_approVal,’ It is
interesting that, even‘yhenkHolte:_monitqrsWare
done in advancewand,wewgre%shgwiné that patients
are not in atrial fibrillation, there is transient
atrial fibrillation turnlng up in 2 to 4 percent of

patients after CardloSEAL placement But it has

lnever been permanent anﬁ‘it has never been

associated with a clipical event as far ap am . . ...
ischemic stroke.

DR. KULIS: Anne Kulis, again. I would
just like to fbllow;upfa little bit on the question
about devicevthrombosis;-or thrembus‘on the device.
I would like to ask one of our invited experts
interventionalHcardinQgists that have experience
implanting under;the,HQE;approval to perhaps
address the issue of thrombus on the device, the
infrequency of it, and possible examples of
treatment. . |

So I would ask{Dr,/Reie@eﬁ,kBleck,
Landzberg er Palacios,if‘they'would please cemeZUp
to the table.
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DR. REISMAN: Good morning. Mark Reisman

lfrom Seattle, Washington. I have no vested

Jlinterest or conflicts.;;NMTQiSVSuPporting my travel

and expenses here.

I am operating under the present HDE.
Under that HDE spec1flcally related to thromb031s,
we have had One;patlent, actually, who has
developed a thrombus on the right side of the
device.

We followed thatwpatient. We

anticoagulated thatVpatient'subSequently and,we

lfollowed her carefully and did serial TEEs at three

months and six. months At three months, it was

already gone. There was thickening of the device

Jfbut we didn’t have any demonstration of a thrombus

and, by six months, on repeat, it was no longer
seen as one.
DR. MARLER: So, in the patients that you

treat under the HDE, how many of them do you remain

llon or started on antiplatelet or warfarlnktherapy

after the implantation of the device, and for how
long?

DR. REISMAN: Again, we operate very
carefully under the striet QUidaﬁC¢l5f¢th¢’FDA for
the HDE. All»ourkpatiehts‘are seenlhy:a_
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‘Ineurologist, are seen by an interventional

cardiologist and, as well, are seen by a pediatric

cardiologist. All the(?éhds,areyreviewed,ﬂ
S 4 Preéprocedure,awe perféfmlavtrahscranial
5 |Doppler on all the pati§ptsgkaéfpéfﬁ?rquEEfén\all
.6 the patients and then wgﬂdiscussﬂphé thibns with
7 ||the patient and;we,make §h§m*u§d§rstéQd, if we are
8 “using the HDE, why they;would be{considered’
9 "failures to medical therapy."
10‘7 Subsequent to,the plagemént of the device,
11 fwe dO.onefmohthf;three-FPnth aaé}ééﬁzméﬂﬁﬁ w |
12‘ transcraniallDoppler wiph,asspdi@ted TTEfand,‘at_

13 |one year, we follow up with a transesophageal echo.

14 | In some case?*we do an ﬁptgrmittént:t%ansesophagealy
15 echo as well. Again, underfthé‘HDE, a1though it is
16 not asked for specificaliy, we feel that, because
17 of the data that is available,:our carefﬁ1 “”‘

18 assessment is importan£ _ g -

19 All of our patients, post-procedure, are

20 continued on aspirin a£d it‘is up to the'physiciah

21 who is involved in the;caSee-that“is,usually

22 |lanother interventional cardiologist and akpédiatric
23 |cardiologist--as to whether to continue Plavix as
24 flwell.
f”%u S5 None of the patients are'treated‘with‘
: j R i e e e e ;
' MILLﬁk ﬁEP§Rf1NG qoMPANY;~INc.'V'”
735 8th Street, S.E.

" Washington, D.C. 20003-2802
-~ T(202) 546-6666




at

WM R

B

10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25."Surgeongreviﬁw,isJﬁsyw%llgégéljby}Virtue of the

171
Coumadin post-procedure unless there is a specific
indication for that. The reason that most of them

are being treated undér;thewﬁnﬁwés{awiéiluxﬁ”tp“w,‘__

lmedical therapy is that most of them, after being

discussed the options of anticoagulation and
surgery, feel;that‘neipgngthion is something that

is suitable for them, either,from a lifestyle

| standpoint or from a compliance standpoint.

Thus, we explain very carefully and
I
document that we would perform PFO closure with a
percutaneous device.

DR. AZIZ: Is,there any peculiarity of the

right atrium? Was it very big? Did the patient

have a cardiomyopathy?

DR. 'REISMAN: No. It was a young woman

and, interestingly enough, she is a tri-athlete.

It was interesting in so much that I wondered
whether or not she was ﬂehydrated. Her baseline
heart rate is in the 403. Again, to oveﬁuse the
sticky-blood theory, but just stasis and
dehydration, was that pOtéhtially a predisposition
for this problem.

I am not sure. But, fortunately, the

problem did resolve. We had a cardiothoracic =
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size, the fact thatwit was,on the right side, and
the left side was deyqi§@9£ any thtombus; we felt
that it was Qkay to pr0§eéd;ﬁithlCQumadih_énd e
aspirin therapy. ’

After we realized that,it was no longer
there, we continue her étill,qngﬁspirin and Plavix
at this point. As I meﬁtiqned, she is a little
over six months out.

DR. TRACY: I think it is very close to
12:00. We will,break.at\thig,point>for'one hour.
Please be back just pro@p;ly at 1:00.

[Whe;eupon,_at"lZ;OO,p,m.,‘the proceedings

were recessed to be resumed at 1:00 p.m.]
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AF TE RN O 0‘N"”JP Rf0meE E7ﬁfIfNM@w9 f“M
[1:05 p.m.]

DR. TRACY: We7wi11 gQ‘ahéad'énd”?QCOhVéﬁé”“
at this point. I would:just‘like”to'aSkjthé"ﬁénel
members--a lot of discussion has already taken
place, so try not to duplicate other people’s
questions if that is poséible."I will defer any
questions I havehat'thié:tiﬁe aﬁd,méVe dﬁ to Df.
Pentecost.

DR. PENTECOST: Thanks very much. I just
have a couple of observétions, First_of all, I was
confused and a little mystified why twelve patients‘ 
didn’t have contrast echocardiography. It strikes
me, having looked at thésekstudies, that this is a
very elegant imaging study and I can’t imagine,
really, a cohort of patients that would be better
served by it.

It seens unusudl to me to let this be an
elective part of the evaluation of the patients.
As an elective part of it, a Quarter of patients
didn’t have the benefit;of,that.

My second concern is that over 25 percent,
27 percent, df'patientsiwere“over 50 years of age
when they entered this étudy. I would just

actually ask this question as educational. Can we

Washlngton, D oy 20003 2802
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expect it to be commonplace for patients to have no
manifestations of a PFO at all and to suddenly have

a stroke over the age df 50 years old, for this to

be a cryptogenic stroke, for them to have been
Ifound to haVe’a PFO and:fér,pe0ple to want to close
this up. SR -

It strikes me,%Pathophysioioéidélly; as
’unusual for a patient to become symptomatic at that
age. If we open it up to this group of patients, I
am afraid that a lot of people would get this
“device that may not needuit., ‘

Thirdly is that about 60 percent of the
patients are'on“anticoagulation six months after
the device was inserted. This seems‘to“havéibeen
at the behest of'the inﬁividual‘thSidians‘cafing

for them. Does the sponsor expect, when this

breaks into the community, that most’physicians
will have so little coﬁfidenéé”ih’this thét‘EhéyV
will still\wantVtO‘aﬁfiébaguiaté thewpatieﬁté?“
My final question is the stability of the
engineering of this device in that it;has gone
through three transformations. Wﬁat'theorétical,
mechanical, or animal bffhﬁmah“data ledptbkthe
STARFlex beiﬁg created“iﬁstead“of;thé‘CafdidSEAL
and are we on the verge;qﬁhaprhqr_auqh/Qngineering
MILLER REPORTiNé‘dOMPANYTﬁ

735 '8th Street, S§.E.
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change by the company? In other words, is this a
stable engineering PrOdﬁét? °it déé$n’£]Sééﬁ°t¢”bé;l
It seems to be in flux.

Thank you.

DR. KULIS: As far as the questions on the
older stroke patient wﬁo suddenly becomes
symptomatic for cerebrovascular disease, is found
to have a PFO, certain;y, as we have watChed the
evolution of this procésé, we‘have segn‘that, in
the older patient, more tendency is found to find
alternate rigk f@?tOFSAIFQ ﬁindﬁmu%tiple mOdifinle
risk factors;

In general, because of that, the tendency
to close these -lesions has been much leSS‘than’in
the young person with r@current,eVeﬁts, M |
particularly that is thnd to have a PFO and
absolutely nothing else.. Cléarly, the‘patients
with other mbdifiableyétroke risks and wi;hHOIQer
age where the cumulative lifetime risk of
anticoagulanﬁfgoes‘dOw@,fthéSe”patienps shoﬁiq’bé““
treated withﬁconventionﬁl”therapies.

As far as the patients who are still on
anticoagulant, there;aréumultiple reasons that that
has tended to happen. AS‘I havewwatched the |
evolution of the way élinicians are‘tréating‘this
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who are working under the HDE;'initiaily;'in the
Salt Lake Cardiology Cénter, everyone was on
anticoagulant for a;whiié. Now, e#eryoné is on
Plavix and aspirin and,ﬁhere is no anticoagulation
unless there has been some other reason such as a
DVT or some’other”facth:to think a person néeds
anticoagulation for a period Of,time, 

So I think theéeVolution,is already there
to take patients off aniiQOagulant‘When the device
is put in.

DR. PENTECOST:i’What about the engineering
stability?

DR. KULIS: Anne Kulis, again. What I
would like to do is have Carol Ryan, who is the
V.P. of R&D go through the evolution of the device
and the different device iterations.

DR. JENKINSE'”Carol; since you,didn't’hear
the question, the concern was is it a stable
product, are there changes that are imminent. Why
has it had three generations over such a short
period of time? Did I baraphrasé'it“cOfrectiy?

MS. RYAN: Théjproduct has had three

generations over approximately eleven‘years. The

| changes made to the original generation were to

I reduce the fatigue fractures and to change the

MILLER BRI R i e
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alloy to one with bette?'in“qorrbéion‘resiStance
and was MRI—éOmpatible,lbecaUse the original
Clamshell was made fromjstainless steel.

The changes with the STARFlex were really
to address residual leaks, not to address
integrity. The wire, itself, has gone through
three generations of improvement and, based upon
bench testing and statiétiéal“éﬁélyses{"the“third

generation of wire appears to have a statistical

significant higher 1eve;‘of‘fétigﬁé'résiStancé than
previous generag;onsﬂgf;yi;e$§p§¥wg_qontinﬁekthis
process evolution.

Regarding fatiéue fractures, it is the
nature of fatigue that if a device is going to
fracture, it tends to‘héppéh'early“Bﬁmin the“M
device’s lifetime. Typically, if a device has made

it to approximately 100 million cycles, it is

Ibeing utilized at a stress below what is called its
endurance limit. ‘ | |

You can typicaily expect an infiniteklifé.
There is a certain amouﬁt of scatter that is

inherent in fatigue data so that doesn’t go for 100

significant amounts of testing fatigue on the wire,

itself, on the devices--we tested devices to

MILLER REPORTING COMPANY, INC.
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1 §630 million cycles--compared to the origiﬁal”
"2 | Clamshell device.
3 We did curves,ﬁhere we deVelQped
4 "comparlson curves between the orlglnal dev1ce and
5 [[the CardioSEAL which showed ‘a statlstlcally |
6 significantly higher Ie&el'of“fafigue”fééiSﬁaﬁcé““”
7 || for the CardioSEAL,'Vér? signifieent}
8 We also did coﬁputer finite-element
9 |analysis models in what are called‘Gonmeq diagrams‘4
10 [[to understand the safe_ﬁtilizatipn“zone1of'the
11 ||device and at what levels of stress potentially the
12 device would fracture}
13 We have ‘also looked at what occurs when a
l4 device does fracture relative to the risk of an arm
15 [ rubbing on the opposing wall of the heart. 1Imn all
16 Jof our analyses, the current device is far superior
17 jJto the previous device includiﬁg the risk of an arm
18 | pointing away from the aeviéeeahdkpotentially
19 |rubbing against the,oppesing wali; in part due to
20 fthe fact that devices are now sized differently
21 jthan they were ten years ago. |
22 The imaging methods are much more
23 SOPhisticated,andwweHaréwmughwmOré&kndwiédgeablé
24 about to size them as well as the current device is
25 fdesigned with,more,spriqgwceils;inethe érmusoeit,is
reet - E . i
Washlngton, D.C. 20003 2802 o o
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under a lower level of stress, so it is less likely

N

during a fracture to actually point away from the
3 jdevice. They tend to iéy vefY‘fiét whéﬁ'they

4 Jfracture with the currént model.

5 We continue to make improvements as

6 jtechnology evolves relative to the raw-material

7 ||processing. ‘Askchangeéiarevmadé;”we evaiuate them
8 |land we will implementvthem into our specification.
9 ||Currently, we have utilized mﬁltiplé lots of what
10 ||we consider our third generation of material,‘and
11 |we have seen progressive improvements in the

12 |bench-testing results of each lot of wire based

13 fupon certain changes iﬁ'the_mapggaquriﬁg process.

-ié,, | We have yet to correlate those with

15 fimprovements in clinical data possibly due to the
16 |sample sizes, but we will continue to monitof that
17 “over time.

18 Does that answer your question?

19 DR. PENTECOST:;fYéé}W”Thénk you.

20 DR.iTRACY?“MKﬁyfhing‘elsé;:br.[Penﬁe¢csp?
21 DR. PENTECOST: No.

22 DR. TRACYf_'Dr;'Whi£e?

23 | DR.,WHiTE: ”Thénk you. As a user of this
24 | device, actually, and“TféﬁpiéCiate'théwability to

25 |use this device--it actually works very well--I

MILLER REPORTING COMPANY
wowwo 735 8th Street, S.E. - 0
Washington, D O 20008 3505~ o m
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1 |lwould like to understand better what the utility of

2 |the device has been under the HDE. Can you tell me
3 jwhat the annualiZed impiant rate has been under the
4 | HDE that was‘approved:iﬁ February of 20007

5“ DR. KULIS: Anne;Kulis; again. We have

6 |approximately--there are greater than 150 centers

7 in.the U.S. that have IRB approval for restricted\

8 |HDE use. As part of the HDE requirements, we are

\e]

required to report, on an annual basis, to the FDA
10 Jthe number of units that are utilized each vyear.

11 I don’'t have tﬁe,exact\numbérs,in,ﬁronb of
12 jlme but I think, on avefage; itnis‘approximately—fl

13 think the most recent numbe;s‘a:e_aroundvl500

14 |patients.

15 DR. WHITE: Is there a ceiling associated
16 with the HDE?

17 DR. KULIS: 4,000 units per year.

18 DR. WHITE: So:this device is available

19 for reasonable clinical use in centers that have

20 |been--according to thefHDE gUidelines, this device
21 ||is available?

22 DR. KULIS: According to the HDE

231 guidelines, yes. Let me clarify. The CardioSEAL

24 |[device, which is the previous generation device, is

25 Javailable under the HDE. The BTARFlex is mot . ..

MILLER REPORTING COMPANY, INC.
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available under the HDE. 'But each of the sites
must go through the requifements of‘obtaining IRB
approval initially and then‘maintaining,IRB
approval on an annual Easis.

Part of our prbcess, aS“the manufacturer,
is to ensure that sites:have IRBfappr¢Valkbefore‘
shipping the devices.

DR. WHITE: Have you sought HDE approval
for the STARFlex?

DR. KULIS: Nd?fﬁdtwat”ﬁhié time.

DR.,ZUCKERMAfo*Dr;fWhiﬁéi it:ig_impo?ﬁant
to point out, thpugh,,that the STARFlex device,
like its predecessor, tﬁe‘sponsQrWCOUld apply for
HDE approval. | |

DR. WHITE: But that would be a separate
issue than this today.

DR.)ZUCKERMANﬁé“Thaﬁ thé PMA”discussidn 
that we are ha#ing tbaay; that’s correct--in that
there is a different standard of evidence required
for an HDE and the FDA is,sensitive_to that
different standard. | |

DR.‘KULIS;“'Ifii”édﬁl@"iﬁét c1éfify‘fbi a
minute, Dr. White, I just wanted to bring up that
the indication approved under the HDE is different
and more restrictive thén thevbrOédétfinaiCétibh”

MTLLER REPQﬁTING“COMPANfT“iNC;“:“  #,¥MM el
735 LD SLese g gl St
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1 |being proposed today.

2 DR. WHITE: Could yéuisﬁmmarize what the
3' HDE indication,ié;for me e
4 DR.4KUBIS¢'ABé§ica11y; a patient has

5 |suffered a recurrent event and has failed medical

6 therapy.

7 DR. WHITE: 'Sbitheréfis afrequirement'in

8 the HDE to have failedjeither‘an-antiplateleﬁ or an
9 |anticoagulation therapy to'qualifY”fof”the"HDE?””W”””
10 DR. JENKINS: It is actually a recurrent
11 | stroke, not a recurrent event. That was because
12 [ the language_needed to be very\éxp;;¢i§¢and;data

13 |needed to be supported to support the limited 4,000

12 [unit numerical requirement For Tha REE et minsmsion
15 DR. WHITE: Okay

16 DR. BECKER: Could I just clarlfy'>

17 || Someone hasynéeded to,have‘tWo events in order to
18 Jlget the CardioSEAL device,under the”HDE;'is that
19 right? ’

20 DR. KULIS: Yes.

21 DR. BECKER: The index event and then

22 another event.

23 DR.'KﬁBTEE,‘Yé§f;thét;s‘éOfiéCt.

24 DR. JENKINS: On medical treatment; a

25 stroke, a second strokeﬂ
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DR. WHITE: Is there any alternative under
the HDE other than the?féiiure‘ofwthé”méaidal
therapy? 1Is there anotﬁer glause?

DR. KULIS: ;NdiwwmwuwmwQ,ﬂw.mw

DR. WHITE: That’s it.

DR. KULIS: Caﬁ YOu r§§eat“thét?”,

DR. WHITE: I ém just trying to make sure
that I understand--

DR. TRACY: Can I just interrupt for a
second. I think we ar¢ here,to revieW‘this'
application. =

DR WELTES TR R

DR. TRACY: I Qéuld 1ik¢‘t° mqvewpn,

DR. WHITE: The only reason that I bring
it up is that one of thé points I think that was
being made this morning was tha; the reason’is to
get this device more available, ande wantéd to get
an idea of how available the HDE currently--how
well it was suiting the;clinical‘needwthat’was
there. That was the only purpose there.

Thetprimaryiefficacy endpoint here was
closure of the PFO with Ehe dévi¢e,"But} és I
think Dr. PeﬁteCOSt pointed oﬁt[wfhéwééibrf16Wfi§

probably not an adequate way to confirm closure of

fa PFO. You don’'t disag?ee with that;"do you? Do

MILLER REPORTING COMPANY, "INC.
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you thinktaycoldrfIOW“ﬁéﬁplerrieren'edeqpete way to
confirm either patency '6r rnot patency of a PFO?

DR.. JENKINS: I think that the absence of
a complete set of contrast injections in the cohort
is a weakness in terms of assurahde‘of absdlute
closure. I think there iS”a,aiéauésionftbhbeehad*
about the sizes of residual 1eak5"that“putbpatients
at risk and I think thetwmayhbe‘Where‘there may Be
some differences in théiffeEtiﬁélﬁﬁygiéién“6§ihiohsy'
in comparisoh to the ﬁee;onCOntrast injectione in
all cases.

DR. WHITE: I heve_e/qgeetion for Dr.
Landzberg. We found that}‘in faEt,whot‘the only
ones, that doing transseptal puhgtureéjforkPFOs,is
actually a bit easierkgowalign the CardioSEAL
device. Do you guys“féei like‘pﬁtting thet'inteh
your Instructions for Use for the STARFlex as Well,
or do you think that theaflexibility of the
STARFlex makes that caulklng angle that sometimes
happens w1th the long tunnel not necessary°¥hw;w#m

"LANDZBERG: ' To address this specific
point with regard to the technlcal’aspect 1nvolved
with doing transseptal punctures,'to date, in
hundreds of such procedures w1th the 'STARFlex
device, we have not had a single instance where we

MILﬁER,RgééﬁfiNG;éémyiﬁigﬁtﬁé?}wHH;ﬁwNwwt&_[,;Wm o
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have been required to ﬁse‘a'tréﬁésepﬁalypuhdturé.
So I think there iS‘an iﬁhérent difference with the
STARFlex device.
DR. WHITE: Okay; " Can I also ask, during
any of the explantations of these devices, has
anyone confirmedkthekeddbthelialiéatibn“of‘thé .

| c o o .
device? The issue is that animals often will have

g e

robust endothelialization but humans don’t. So I

with the device when it is explanted. Have you
seen that?

DR. JENKINS: Yes; we actually have a
paper in the literaturg. Most of the devices were
from the original Clamshell series. Actually, they
had been collected by CarolkRyan, the engineer on
the product, as a seriaskofkexplants,'

It is hot,’in any way, a controlled study
or anything like that, but we fouﬁd”fﬁ&tfwiﬁ””"
general, the devices endothelialized in clinical
practice in a similar'fgghion to what had beenwseen
in the animal studies where often, at very early
“time points, wé saw comblete endotheliaLization of
the device seemed to be§in ffbh £he Pétiphery”ahd"
spread inward.

Often, you couidﬂjué£ see the iitﬁlekﬁéﬁal
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arms poking through. Theré wére*deVioeénthat'were
not laying- flat on the septum that dld not
completely endothellallze Another part of that
analysis was just looklng at forelgn body reaction,

and we found some varlable foreign-body reaction.

But we thought, din general, that 1ooking
at the Clamshell,devicasjthatjWé had aVailable
supported relatively rapid early endothelialization
of this device as long;as it was Seated properly on
the septum.

DR. WHITE: Tha_singla imp}aht,withﬂthe
thrombus that we talked’about thrs mornihg, was
that endothelialized as well? Was clot forming on
the endothelium?

DR. JENKINS: ’?hat isvamgoodyquastionvahd
I actually don’t know. We didn’t receive a full
version of that explant.

DR. WHITE: That's all I have.

DR. TRACY: Thank you.

Dr. Pina?

DR. PINA: In your preseéntation on Table
All, I am lookingwatptﬁawstudy tiﬁihgkfor_the
follow up for your”pivotal”trial; yourf49—patient
trial. Since we are asking questions’about
thrombus formation and the device, youyhavehéight‘
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patients where you bﬁlykhave’oné;mdhﬁhﬁéf;fOlldw up
and you haveusix;een‘patients where you haveksix
months of follow up, and two, follow up is only at
discharge.

So the rest, you have at least twelve
months which is a littlé less than a half. What
are you doing about continuing to follow up on
these patients, especiaily the‘ohés’that you only

have six-month data. Let me_puf‘one more thing in.

"It sounds, from my reading of the literature, that
if a thrombus is going to form, and I do believe

what your hematologist Saidfabqut;thg patients with

| hypercoagulable states,iare they more likely to

have thrombuS”formationgas time goes on with the
device?

I don’t know that we know that. That may
be a risk of a future event. So what are you doing

about following up with these?

DR. JENKINS: The actual study is a
24-month study so the patients are continuing on
the study and have continued'tdwbé“féffgﬁéaf”ﬁWé
actually had been restricted frbm presénﬁing to you
additional information bﬁfSTARFiex patients who had

been implanted since the time of the submission or

extended follow up on the cohort because the F
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had wanted to'stay with tﬁe'dataein the originaI“
submission.

But we have not continued to identify

thrombi in additional patients in the pivotal

cohort.

DR. PINA: What was the original date of
your submission?
DR. JENKINS: The original date?

DR. PINA: Yes; the date of your

submission.

DR. JENKINS: It was 9-1-2000 because we
had intended it to include at least a six-month
follow up time point.

DR. PINA: You;have a‘'whole series of
patients before that that you ohlykhave six months
hor that you have, let’s see, one at discharge and
four at eix months. So you do have some patients
before that date that you don’t have follow up for.

Are you_continﬁing to try to,find these
atiente: , L T R

DR. JENKINS: ”Yes;‘andlwe have more
information about them >‘We jhet’wereh’t able to

present it to you.

DR. PINA: What I am saylng is that these

that I am telllng you about are before your

MILLER REPORTING COMPANY INC
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submission date so thaﬁ you shbu1d ﬁa?é1b¢§n able
to present the follbw-ﬁp daté;

PR. JENKINS: That's correct. We only
presented to you what We,had in the database as of
9-1-2000, so there may have been patients who
should have had a six-month endpdiﬁE but“hédn;t,
achieved it vyet.

R. PINA: 1Is it appropriate for us to ask
if there are any deaths or anY'bther com?lications
that we need to anw?

DR.‘TRACY&““Thég;is a point for the FDA to
answer that question.

DR. ZUCKERMAN: Y&u can aSkthequestl on

'hThe company tan respond with the proviso that the

FDA hasn’t review these data in detaiif

DR.:TRACY: Pléase)

DR. JENKINS: fn thé”piv6£a1'c6H6rt; there
are no other important évents‘that wekhadn't,told
you about. There was'aﬁ‘additiOhéI series of 28
STARFlexes that had beéﬁ‘implantedi  Théteﬁwaévone
stroke in follow up in ﬁhOse'édditionél patiehts.

And then I had mentloned prev1ously that
what we considered to be an 1mportant event was the

[sirgle patient who had the fracture

friction lesioh: kThatwﬁaswaigé“diééo§éréd‘after
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the endpoint of this submission. As far as deaths
and explants; no. \

DR. PINA: I have no further questions.

DR.‘TRACY:”“ThéﬁkWdeﬁi°“H'”M"”M

Dr. Comerota? |

DR. COMEROTA: jI,w111 5é'brief;f;Dr,  
Futrell, you raised thd;impdffahCé; or the
potential importance, of‘the”mbrphology of the PFO
and also raised the potential iSéue of a clot being
sequestered in a PFO tunnel. How would an embolic
event be prevented during insertion of the device
for this'pxoblgm?

DR. FUTRELL: That has been, in the past,

one of the considerations, at least in our center,
that Dr. Sorenson, our interventional cardiologist,
has, in fact, used the transseptal approach.

It has been interesting, as we have

watched the evolution of "this concept and heard
presentations in meetin§s. I héVé heérd the‘ta1ks
go from PFO as a cause of paradoxical embolus to
people actually saying,%dh,”PFQ d§éant:éﬁgééﬁf
paradoxical embolus at ;ii}f£ﬁié is‘éil‘a 
tunnel—produced‘phgnqmgﬁéﬁ‘éﬁafﬁﬁiéfis'%ﬁ?wif“iéH;
resistant to anticoagﬁlétion,’ o
Obviously,‘Wewééh't’téli'iﬁ a given
MILLER REPO@TING C¢MEANY}ﬂfNCfo:;ﬁuf f 
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patients. We know there is a right-to-left shunt

and we know that that gives right to the

theoretical potential for paradoxical embolism.
What we do knoWiis there have not been

strokes at the time of blaCément suégesﬁihg‘é

thrombus has not been dlslodged at that tlme So

an explanation we have tried‘to fihd‘as'tOWWhy“

| these patients recur on medical therapy and then

these recurrent strokes stop after closure.

these are, again, all theoretlcal con31deratlons,'

DR. COMEROTA?W”Sb”fﬁé“tféﬁééepﬁal approach

is the answet to the question.
DR. FUTRELL: Transseptal approach; yes.
But, also, the phenomenpn‘that_it is interesting
that we haven’t been dislodging clots even with
standard placement. ‘
DR.‘COMERQTA?7?0ﬁéwﬁdﬁtﬁ75ftéfw‘

implantation, less than 40 percent of your patien

ts

were anticoagulated and; 'at six months, less than

20 percent were anticoagulated by yYour reports to
us. If, indeed, the PFé”device‘Wés“féépbnsible f
stroke prevention, shouldn’t these patients be

having pulmonary emboli?' I would ask you how man

or

v

patients, 1ndeed ‘had pulmonary embolus in thlstwwu

cohort?

Washlngton, D.C. 20003~ 2802
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~DR. FUTRELL: ”Agaih;'i Q§§#ft”iﬁv¢i§éa'in
the trial, per se, but in readihg’thé results, I
didn’t see any”pqlmonafy“emboli?

DR.:COMEROTA!‘ﬁDf?”ﬁéﬁkihé?‘“

DR. JENKINS: Pulmonary emboli were not
observed.

DR. FUTRELL: What we know about
microemboli, and we knoW'it‘erm various other
models including the cholesterol-embolus problem
and fat-embolus problem. ‘We”knowﬂfﬁéfé‘ééthe hugeb
showers of microemboli. It can produce a huge
burden, total embolus burden, on the body.

What we know ig we ‘don’t see liver failure
when we have those, even though’the liver is_being’
embolized. We don’‘t seée renal failure and we
generally don’t see large pUlmonarY\émboli.‘ The
pulmonary embolus prOblem‘comes when a majdr
pulmonary-artery branch:iswbIOCkéd.

So we donft,see those‘phénqmena
because--probably, it is because there is enough
redundant function in eéch one of those organs
that, if you produce emﬁqlic infarction of the
kidney or of the liver, of the lung, multiple small
areas don’t produce symptoms.

You take the sa@e'siZe embolus and putkit
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1 in the internal capsule and you have a hemiplegia.

t‘2' That is probably the difference. So the smaller
3 Jlemboli, it is most 1mpd££ant“tbmkéé§'thém fraﬁ”
4 flgoing to the brain since'that‘is“the area that has’
5 ffunique and concentrated functlon'that can t be
6 l[replace by another part of the brain.
7 DR. COMEROTA: Thank you.
8 Dr. Jenkins, your firSt patientkwas‘
9 [lentered in November of 1999Mand then'49'patientehw
10 "were entered during the eleven-month period

11 {thereafter. How were thésé?§é€ié££§”éféééea“Bé%éfé"‘

12 J|November of 19997

13 DR. JENKINS: They are in the CardioSEAL

ki4 cohort. They received the CardioSEAL device. But,
15 ||once the STARFlex device waS‘availabie,‘they

16 were--both dev1ces are available in the trial, but
17 |[the interventionalists tend to choose ‘the STARFlexYkM
18 DR. COMEROTA: 'Okay. Thank you. ’I*have
19 |[no further questions. ’

50 DR. TRACY: BE " Kgigs

21 DR~'AZIZ’k'I Just had a few questlons S

22 flwill try not to repeat them In patlents who hadwy

23 the dev1ce removed surglcally,/obv1ously there were

24 fa few patients. Was a patch needed to--once you "

25 [took the device out, did the surgeon have to put as

MILLER REPORTING cbﬁp””
735 8th Street, -
Washlngton, B.C. 200
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1 |patch, like doing an A§D"fepair?

”é“h DR. JENKINS: Ask a surgeon, but, I think,
3 Jlin general, they are often able to be closed with
4 Jsutures.
5 r | DR. AZIZ: Okay. I will leave that one.
6 |Who determined that the patient was a high-risk
7 |[|patients for surgery? ,Was it thqvgommitt§¢ Who met

8 Jand you discussed it with the surgeons? How did

you come to that conclusion?

DR. JENKINS: The way that that peer
[ review worked was that,#gfte;vghe patient had been
referred, a team was‘put ;Qgethgrfof>a_senior level

cardiologist and cardiac surgeon. We did have

adult surgeon”and‘adult?_cardidiogists whgkagreed
to do this for our study. For the;Younger kids,
our pediatric grcupsWWéféwﬁﬁed.‘ That Was dbne at
each site where the study was done.

The two individuals needed to agree by
consensus that the patiént met criteria'for the
{study and sign to that éffedt'prior‘to implant. If
they had issues, which, in this cohort, they often

did, they were ‘advised to discuss with each other

and come to a consensus ‘opinion.

24 If they decided no, the patient was out.

25 [l1f they decided yes, they were in. If they
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disagreed with each other, we would put together a
new team who would do the same thing. So it was
designed so that no one indiViduéI‘bbuidwreétridt a
patient but two peOple;had to in order to restrict
a patient.

DR. AZIZ: I think a lot of patients did
have a number of risk factors or I would say would
have been higher-risk patients. But there were a
couple in whom you had Eb go'baCKWéﬁawréﬁ5§é“Eﬁéww”"
device and they did well surglcally "So I thlnk
there probably is a blt of a mov1ng target.

R-“JENKTNS?””ff“WééféTéEfiﬁ?@hﬁ{éﬁéTiyhWuwN
not an absolute high risk for surgery but a
relative high risk for surgery compared to the
device procedure.‘ I think that what actually
happened,across;the stuay is, as the climate become
more comfortable with dévices,'that balance
changed. That had been our intent in that the
whole spirit was judgment based.

DR. AZIZ: If‘YOu had‘a,pétient who had
had a PFO and also was in a- flb wbuidmygﬁiéti11M 
usé this dev1cé?

DR. JENKINS: I”WOula'réﬁhé¥”a§kwaﬁé“5f"”w
the adult cardiologists, Mike, do you want to

speak to that?

o Washlngton, D.C. 20003-2802
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DR. TRACY: Yot Gan use the microphone at
the podium.
DR. LANDZBERG: Those patients that were

referred, and I don’'t th1nk we had a single patient

fqthat was in chronic’ atrlal flbrlllatlon orTWﬂmwuw‘\'

recognized paroxysmal atrial*fibrillation who we
implanted a aeViCé‘én;”?it'WaS”dﬂé“anthé'éXCiﬁéién‘
"criteria as an“alternativetpctential source of
thrombus. |

DR. AZIZ: That patient would probably

have to be on long-term anticoagulants anyway.

I had a question for Dr. Hassell. T just‘
wanted tovknqw,what‘werg'thejcomﬁﬁnfééft'of
hematological abnormalities that--you said that a
number of the patients,fat least the ones that were
referred to you as a,te?tiarythySiéiéh, énde‘knowru
of your interest in‘the;areéﬁtngfﬁaiq’thét_a,h;gh,
proportion of your pati?nts had sticky blood.

Could you just outline who;they’were?
DR. HASSELL: Certainly. When we, under

HDE approval, began to ﬁiééé‘thé“aéﬁicéé;mI was

approached by our’ cardlology team to assess for

mhypercoagulable states as’a potentlal

contraindication. In thefproceSS“of screening, we

looked for arterial hypércoagulable states that

INC
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would necessitate continued anticoagulation since,
perhaps, then, a device would not be warranted.
Thus we screened for things that cause

arterial thrdmbosis. fhe‘most epmmép;fi@@ing,‘as I

"alluded to in the subset of 44 patients that we

looked at, were half the patlents had ev1dence of
antiphospholipid antibody. We found no one,
although we looked_for'evidenceeof

dysfibrinogenemia. We looked at lipoprotein a. We

[could not look for protein seroprotein-s

deficiency, for example, because most of them were

on warfarin therapy at the time.

Only recently have we begun to expand the
venous risk factors for this group of folks who
have referred for closure in part because it would
direct, in our judgment, post-implantation, the
need for ongoing antidoegulatippeuntil thQﬁdGViC?,'
had endothelialized.

Thus far, whidﬂ epeeks:to'the'dueStibﬁ”
raised earlier, why don’t these people’have PE,
many of these people haée'few, if"any,kelaSSic

venous hypercoagulable states. In this case, I

Wthlnk the stlcky blood, as Dr ‘Fﬁﬁfeiifaiiﬁdedltb;‘

is microembolization. What would otherwise be a

harmless embolization‘wéu1d“pass‘into the lung and
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be absorbed crosses and causes a devastating stroke
in the different circulation.

So the most cohmbn thing we aré”findingyw
are arterial risk factors for thrombus and, most
commonly, antiphOSpholfbiaféﬁtibbaiééf“wBﬁt$it‘iské‘:
tertiary—care“referralééyétém;”

DR. AZIZ: Do yéﬁ"ééé*a”iot'bf lupus
antibodies? ‘

" | DR. HASSELL: The pattern for those who
have interest or anWléHgé“iS‘a'1U§ué antib6agﬁiént'

plus a betaag,glycoprotein-;W;gmwggﬁipody quite

specifically and repetitively.

DR. AZIZ: I know this has nothing to do
with this patient cohort, but patients who get
recurrent pulmonary emboli, you know, when they are
sort of screened, a lot of them have lupus
anticoagulant but whethérkthat iSGSOrt’of’related
to that event, I am not sire.

Thank you. I #hink that is all for me.

DR. TRACY: Do any of the other panel
members have any follow-up questions on anything

that was previously raised? No? If not, then we

will end the open committee discussion and ask the

sponsor to step back and we will move on to the FDA

questions.
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DR.'KUEISEf"CEuIHvT”Eiafif§“6ﬁéwﬁéfém“www“*A
point, pleaee; before Qetmove”eﬁ? I just wanted to
bring something up, when we first sat down earlier.
I think what I wantedtﬁbhtaik about was, based on
some of the comments thﬁs”ﬁerhing; it iskclear that
we, perhaps, didn’t do,aévery‘good job of
specifically cIafifyfhéwet‘eﬁffeetly“uefaiug”the
Indications for Use.

If I could put it more clearly, basically,
the high-risk study that was conducted and is still
ongoing at.Dt&.Jenkins';institutiph“iswepecific for
compassionate-use patiehte'in‘which the
alternatives are contralndlcated or unacceptable
That is ba51cally what we were trying to capture in
that proposed Indications for Use wording.

But it is clear there has been quite a
struggle and dlscu381on about that thls mornlng,
that maybe we didn‘t makeyltxcleat‘up ftont

DR. TRACY: Thank you.

DR. KULIS: There is just one other
thing--I'm sorry—-that I wanted to~—there wae also 
discussion about appropfiatewtrlaleufer PFO |
patients. It was mentidned, in some of the
speakers’ talks this moﬁhihg; that NMT is committed

to doing additional trials for a broader-based PFO
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indication and, in faet} aoés‘havé,A“triéi”deSigh
in front of an IDE at the agency at this point in
time. k

Thank you;

DR. TRACY: ‘Thénk“ybu. "Can I ask the
sponsor to step back ana we Will move on to the
questions posed by the FDA.

As we all know, we'are’hefe”to'diecuss the
application for the CardloSEAL with an 1nd1catlon
that stated, "Patients at risk for a- recurrent
cryptogenic stroke or transient ischemic attack due
to presumed paradoxical embolism through a patent
foramenal valley and who are poor candidates for
surgery or conventional drug therapy."

We have heard support with some
retrospective subset analysis and a pivotal cohort
of 49 patients with PFOS§.

First, we will deal w1th the efflcacy

questions. The FDA has p01nted out that there were

no prespecifled,outcome;measureSfprOV1ded forh
assessment of effectiVeﬁeSé“dr“diiﬁidaldbehefit{
One of the concerns the FDA,raised is that, of the
49 enrolled patients,'ne echo informatlon Wae
available in five patients. ©Part of the evaluation
of neurologicalheventshﬁaé‘propOSeakas e eeeqhdary
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